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SECTION  I 


INTRODUCTION 


The  primary  objective  of  this  Manufacturing  Methods  and 
Technology  Engineeering  Program  is  twofold.  First,  the 
manufacturing  methods  and  techniques  necessary  for  the 
volume  production  of  the  light  emitting  diode  for  use 
in  fiber  optic  communicat ions  as  outlined  in  Specif ication 
SCS-511  must  be  developed  and  implemented  to  insure  the 
highest  degree  of  device  quality  and  reliability  at  a 
reasonable  cost.  Secondly,  verification  of  device 
performance  and  quality  for  LED's  produced  in  a  volume 
manufacturing  environment  must  be  carried  out  by  means 
of  rigorous  testing  and  evaluation  in  accordance  with 
SCS-511  in  order  to  demonstrate  the  technical  adequacy 
of  the  manufacturing  methods  developed  under  this  contract. 

This  report  describes  the  techniques  and  methods  used  to 
attain  the  goals  as  described  above.  In  particular  laser 
chip  concepts  and  design,  package  concepts  and  design, 
and  environmental  and  electrical  testing  were  key  areas 
and  established  the  emphasis  required  to  achieve  the 
successful  completion  of  the  program.  The  major  program 
objectives  include  development  of  the  epitaxial  process, 
a  coaxial  package  configuration  with  fiber  pigtail. 
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the  assembly  process  and  test  equipment  for  parameter  test¬ 
ing,  Burn-in,  and  life  testing  of  completed  devices. 

SECTION  II 

DEVICE  DESIGN  REQUIREMENTS  AND  PERFORMANCE  SPECIFICATIONS 
E lectro -Optical  Ct i arac teristics . 

The  performance  characteristics  of  the  Light  Emitting 
Diode  for  Use  in  Fiber  Optic  Communications  are  described 
in  detail  in  Technical  Specification  SCS-511.  The 
device  may  be  generally  described  as  a  double-hetero¬ 
junction  (DH)  GaAs  -  GaAlAs  etched  well  incoherent  emitter 
capable  of  high  data  rate  transmission  optimized  for 
an  emitting  wavelength  of  820  nm  at  room  temperature. 

In  addition,  a  fiber  optic  pigtail  is  incorporated  into 
the  device  in  order  to  permit  coupling  to  the  optical 
link  via  fiber  splicing.  An  outline  of  the  major 
electro-optica  1  performance  characteristics  of  the  device 
is  shown  in  Table  1 .  Table  2  lists  the  optical  character¬ 
istics  of  the  fiber  pigtail.  A  more  detailed  description 
of  the  device,  including  environmental  performance  and  . 
parameter  test  methods  can  be  found  in  SCS-511. 

Device  Structure 

To  achieve  the  electro-optical  characteristics  outlined 
in  Table  1,  a  double  hetero junction  (DH) ,  GaAs-GaAlAs  structure 
having  a  very  thick  transparent  window  layer  is  employed. 
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TABLE  2  -  FIBER  CHARACTERISTICS 


ITT  T-202  GRADED  INDEX 


O 


Attenuation  (8200  A) 

8db/KM 

Core  Diameter 

55  pm 

Cladding  Diameter 

125  pm 

Jacket  Diameter 

50  0  pm 

Numerical  Aperture  (N . A. ) 

.25 

Tensile  Strength 

10  Newtons 

Bending  Radius 


5  CM 


Details  of  the  epitaxial  structure  required  for  the 
production  of  the  etched  well  emitter  are  shown  in  Figure 
1.  The  substrate,  region  1,  is  n-type  GaAs  doped  with 
Si  to  2xl0^®/cm3  with  an  F,PD  <  l.K/cm^.  Region  2  consists 
of  an  n-type  Ga  ^Ai  ^As  window  layer  through  which  light 
generated  by  the  injection  of  carriers  into  the  lower 
bandgap  active  region  3,  is  coupled  to  the  optical  fiber. 
The  low  absorption  coefficient  of  the  n-type  GaAlAs 
window  layer  renders  it  transparent  to  the  820nm  emission 
from  the  active  region.  The  bandgap  of  the  Ga  g4Al  0fiAS 
active  region,  hence  the  aluminum  concentration,  determines 
the  peak  emission  wavelength  of  the  LED.  Maximum  power 
efficiency  and  minimum  risetime  occur  when  the  active 

1  O 

Legion  is  doped  =  1x10  with  Ge  as  indicated  by  the 
curves  in  Figure  2.  Region  4,  a  p-type  Ga  7A1  gAs  layer, 
serves  to  confine  carriers  injected  into  the  active  region 
by  virtue  of  its  increased  bandgap.  Region  5  functions 
as  a  contact  cap.  Aluminum  is  incorporated  in  this 
p-type  layer  to  minimize  lateral  current  flow  by  in¬ 
creasing  its  resistivity. 

The  diameter  of  the  emitting  surface  is  determined 
primarily  by  the  diameter  of  the  circular  contact  applied 
to  the  surface  of  region  5  and  the  sheet  resistivities 
of  regions  4  and  5.  As  shown  in  Figure  3  by  the  dashed 
lines,  current  is  restricted  to  flow  through  the  active 
region  directly  under  the  circular  aperture  which  has 
been  selectively  metallized.  To  facilitate  selective 


Figure  2  -  Power  Efficiency  and  Risetime  vs.  Active  Region  Doping 
Level  for  Germanium  Doped  LEDS. 
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Figure  3 


contacting,  a  40pm  hole  is  etched  through  region  6,  an 
n-type  GaAs  current  blocking  layer.  Under  forward  bias 
conditions,  the  P-N  junction  formed  at  the  interface 
between  region  5  and  6  is  reversed  biased  allowing 
current  to  flow  only  in  the  region  directly  below  the 
40^m  ohmic  contact.  Light  generated  in  the  active 
region  directly  above  this  circular  aperture  passes 
through  the  transparent  window  layer  and  is  emitted 
from  the  bottom  surface  of  the  etched  well  as  shown  in 
Figure  3. 

Package  Requirements 

Technical  Specification,  SCS-511,  defines  the  outline 
package  drawing  for  the  etched  well  light  emitting  diode. 
The  package  is  based  upon  a  dual  stripline  stud  con¬ 
figuration  and  has  been  modified  to  accept  an  optical 
fiber  pigtail. 


SECTION  III 

MANUFACTURING  METHODS  AND  TECHNOLOGY  ENGINEERING 

Materials  Technology. 

Synthesis  of  Device  Structure  via  LPE, 

Liquid  Phase  Epitaxial  System. 

Liquid  phase  epitaxy  is  a  complex  process  in  which  single 
crystal  layers  of  semiconductor  material  are  deposited 
on  a  single  crystal  substrate  of  lattice  matched  material 
by  precisely  controlled  cooling  of  a  saturated  solution 
in  contact  with  the  substrate.  In  the  case  of  hetero- 
epitaxial  synthesis  of  GaAs  and  GaAlAs  layers  for  LED 


fabrication,  gallium  (Ga)  is  the  preferred  solvent  and 

the  substrate  is  normally  high  quality,  low  Etch  Pit 
Density,  (100)GaAs. 

Crystal  growth  of  these  structures  takes  place  at 
temperatures  ranging  between  750°C  and  900°C  and 
must  be  performed  in  an  inert  or  reducing  atmosphere 
to  avoid  the  highly  detrimental  effects  of  oxygen 
contamination.  The  properly  designed  LPE  reactor  and 
support  systems  must  satisfy  several  criteria  in  order 
to  yield  epitaxial  wafers  suitable  for  fabricating 
double  hetero junction  geometry  led  structures. 

These  criteria  are  dictated  by  the  uniformity,  reliabil¬ 
ity,  and  produceabil ity  requirements  of  semiconductor 
optoelectronic  components  for  volume  commercial  manu¬ 
facture.  Maximum  surface  area,  layer  thickness  uni¬ 
formity,  compositional  uniformity,  and  minimum  defect 
density  are  required.  In  addition,  the  as-grown  surface 
morphology  of  the  terminal  layer  must  be  compatible 
with  photolithographic  processing  for  the  definition 
and  patterning  of  stripe  geometry  contacts.  Figure  4 
shows  a  block  diagram  of  the  epitaxial  system  in  use  at 
Laser  Diode  Laboratories.  This  system  incorporates 
several  features  which  have  resulted  in  the  optimization 
of  the  liquid  phase  process: 

Isothermal  Heat  Pipe  Furnace:  The  sodium  filled  iso¬ 
thermal  liner  eliminates  all  vertical  and  horizontal 
temperature  gradients  and,  hence  provides  uniform 
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deposition  rates  over  the  entire  surface  of  the  substrate. 
The  isothermal  liner  also  allows  the  use  of  large  epi¬ 
taxial  boats,  therefore,  larger  epitaxial  wafers  can  be 
synthesized  or  more  complex  structures  can  be  grown. 

Vac  Sorb  Pump:  The  use  of  a  molecular  sieve  prior  to 
the  start  of  the  run  completely  removes  all  traces  of 
oxygen  from  the  growth  ambient  without  the  risk  of 
organic  contamination. 

Oxygen  Monitor:  The  use  of  a  fuel  cell  apparatus  in 
the  output  stream  of  the  system  allows  continuous 
monitoring  of  the  02  content  of  the  system  both  prior 
to  and  during  epitaxial  synthesis.  This  apparatus 
assures  system  integrity  resulting  in  reproducible 
growth  rates,  alloy  composition,  and  defect  free  growth 
by  preventing  the  formation  of  AI2O3  in  the  melt. 

In  addition  to  obtaining  optimum  system  performance 
through  improved  design  concepts,  the  design  and  con¬ 
struction  of  the  epitaxial  boat  is  crucial  to  obtaining 
high  quality  hetero-epitaxial  material.  The  ultra  high 
purity,  high  density  graphite  boat  is  shown  in  the 
photograph  of  Figure  5.  The  eight  bin  boat  utilizes 
a  built-in  indexing  mechanism  for  accurate  positioning 
of  the  substrate  in  each  bin.  Also  an  extra  bin  is 
employed  to  remove  excess  gallium  which  may  adhere  to 
the  surface  of  the  wafer  as  it  is  removed  from  the 
final  melt. 

Together,  the  modified  epitaxial  reactor  and  epitaxial 
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Figure  5  -  Photograph  of  Eight  Bin  Ultra  High 

Purity  Graphite  Epitaxial  Boat. 


boat  allow  the  generation  of  double  hetero junction 
structures  in  a  manufacturing  environment  for  the 
volume  production  of  etched  well  light  emitting  diodes 
for  fiber  optic  communications. 

.1.2  Growth  Process  for  the  Synthesis  of  the  Double  Hetero¬ 
junction  Structure. 

Epitaxial  synthesis  of  the  double  heterojunction  structure 
is  accomplished  according  to  the  sequence  of  events 
outlined  in  the  flow  chart  of  Figure  6.  Table  3  lists 
the  melt  compositions  for  the  growth  of  the  double 
hetero junction  structure  used  in  the  fabrication  of  the 
light  emitting  diode.  After  the  appropriate  melt 
ingredients,  gallium  (Ga)  charges,  and  polycrystalline 
source  wafers,  have  been  loaded  into  consecutive  growth 
bins,  the  single  crystal  (100)  GaAs  substrate  is  placed 
into  the  slider  well  of  the  high  purity  graphite  boat. 

A  graphite  cover  plate  is  employed  to  eliminate  surface 
dissociation  of  the  substrate  during  equilibration. 

The  boat  is  then  loaded  into  the  quartz  growth  tube 
and  the  system  is  evacuated  by  means  of  the  Vac-Sorb 
pump.  Following  a  short  Hj  purge,  the  system  is 
brought  up  to  the  starting  temperature  of  850°C  by 
rolling  the  isothermal  liner  into  the  growth  position. 

Melt  saturation  is  accomplished  during  a  one  hour 
soak  at  850°C  during  which  time  enough  GaAs  is  dissolved 
from  the  source  wafers  in  order  to  exactly  saturate  each 
melt.  This  recently  developed  self-saturation  scheme 
has  simplified  the  growth  procedure  by  eliminating  the 
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Prop.irc 
Material s 


Roque. co  of  Operations  for  Liquid 
fhase  Epitaxial  Synthesis. 


Weiqh  Melt  Ingredients. 
Clean  &  Etch  Source  Wafers. 
Clean  f.  Etch  Substrate. 


Load 

Boat 


Load  Solid  Components. 
Load  Ga  Charges. 

Load  Source  Wafers 
Place  Graphite  Blocks. 


s 


Place  Boat 
in  Growth 
Chamber 


Position  Boat  Against  Backstop. 
Engage  Control  Rod  in  Slider 
Seal  End  Cap. 


Evacuate 

and 

Purge  Chamber 


Evacuate  via  Vac  Sorb. 
Backfill  with  h? . 

Purge  until  0 2  <1  ppm. 


a 


Sa  tu  r  a  te 
Melts 


•Roll  Furnace  into  Growth  Position 
Equilibrate  to  50°C. 

•Soak  1  hour. 


a 


Deposit 

Layers 


Engage  Cooling  Ramp. 

Advance  Control  Rod  According 
to  Growth  Sequence. 


a 


Terminate 

Run 


Roll  Furnace  to  Idle  Position, 
■Engage  Cooling  Fan. 

■Purge  with  N2. 

Remove  Boat 


TABLE  3. 


Melt  Compositions  for  Double  Heterojunction  Epitaxial 
Synthesis  of  Etched  Well  Light  Emitting  Diodes. 

(Weights  in  mg . ) 


Layer 

*GaAs 

Ga 

Al 

Te 

Si 

Ge 

1 

0.6K 

5.  OK 

- 

2.0 

- 

- 

2 

1.2K 

10. OK 

9.0 

4.0 

- 

- 

3 

0.6K 

5.  OK 

0.8 

- 

- 

20 

4 

0.6K 

5. OK 

6.0 

- 

- 

0.1K 

5 

0.6K 

5.  OK 

1.2 

- 

- 

0.5K 

6 

0.6K 

5.  OK 

— 

_ 

_ 

_ 

f 

*  Polycrystalline  source  wafers. 
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noed  for  careful  preweiqhing  of  GaAs  for  each  melt.  In 
addition,  higher  quality  layers  and  increased  run  to  run 
layer  thickness  reproduceabi 1 ity  have  been  achieved 
with  this  technique.  Once  saturation  has  been  achieved, 
epitaxial  synthesis  proceeds  according  to  the  time 
temperature  program  shown  in  Figure  7.  Individual 
layers  are  epitaxially  deposited  by  advancing  the  sub¬ 
strate  through  the  consecutive  growth  bins  for  a 
precisely  controlled  time  interval.  Because  growth 
rates  for  the  various  melts  are  well  defined  for  a 
fixed  starting  temperature  and  cooling  rate,  layer  thick¬ 
ness  can  be  accurately  and  reproduceably  controlled  using 
this  technique. 
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Figure  7.  Temperature  Program  Used  in  the  Liquid  Phase  Epitaxial 
Growth  of  Double  Hetero junction  LED  Structures. 


WAFER  PROCESSING  FOR  ETCHED-WELL  LIGHT  EMI TTI NG  DIODE 
CH I P  FABRICATION 

In  the  chip  fabrication  process,  the  key  to  cen¬ 
tral  alignment  of  the  emitting  spot  on  the  p-side  of 
the  wafer  to  the  etched  well  on  the  n-side  of  the 
wafer,  is  a  hinged  photomask  shown  in  Figure  8.  The 
index  step  assures  repeat  positioning  and  orientation. 
The  mask  can  be  flipped  from  one  side  to  the  other  for 
paired  exposure. 

As  described  in  the  previous  section,  a  GaAs  sub¬ 
strate,  shown  in  Figure  9,  is  processed  in  the  epitax¬ 
ial  system  to  produce  layers  as  shown  in  Figure  10. 

O 

An  800  A  layer  of  Si-jN^  is  deposited  on  the  blocking 
layer  of  the  wafer  by  chemical  vapor  deposition  using 
a  mixture  of  SiH^  and  NH^  which  is  thermally  decom- 

O 

posed  using  ^  as  a  carrier  gas  at  600  C.  The 
SiH4/NH3  ratio  of  1:5  results  in  a  deposition  rate  of 

O 

40A/Min.  This  step  is  shown  in  Figure  11.  A  photo¬ 
resist  layer  is  then  applied  to  both  sides  of  the  wafer 
using  a  spin-on  method  of  4000  RPM  for  40  seconds. 

O 

This  produces  a  resist  film  thickness  of  'v-  5000  A. 

The  wafer  is  baked  for  20  min  at  100°C.  Figure  12 
shows  the  wafer  with  resist  on  both  sides. 
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Figure  8  -  Sketch  of  Hinged  Photomask. 
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-P 
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SI 3^  Deposition 
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The  wafer  is  placed  in  the  hinged  mask,  aligning 
a  cleaved  edge  to  the  index  stop  and  mask  frame.  The 
wafer  is  placed  in  the  mask  p-side  up,  facing  the  40  ym 
dot  pattern.  The  n-side  faces  the  9  mil  dot  pattern. 

The  mask  is  placed  in  a  UV  exposure  system  and  exposed 
for  25  seconds  each  side.  After  development  and  anneal¬ 
ing  the  wafer  appears  as  in  Figure  13. 

The  masked  wafer  is  etched  on  the  n~side  for  20 
seconds  using  a  3:1:1  etch.  H2Po^,  H2°2  H2°  to  yield  a 

9  mil  dot  pattern  ^  2  pm  in  depth.  During  this  step 
the  p-side  is  protected  by  the  Si^N^ .  The  n-side  etched 
wafer  is  shown  in  Figure  14 . 

The  p-side  of  the  wafer  is  plasma  etched  through  the 
Si3N4  to  produce  a  40  ym  dot  pattern,  as  shown  in  Figure  15. 
In  Figure  16  the  photo-resist  has  been  removed  from  both 
sides  of  the  wafer.  The  Si-^N^  film  will  allow  for  a 
selective  Zn  diffusion  which  will  penetrate  the  40  ym 
wells  opened  thru  the  Si^N^  mask. 

Figure  17  shows  the  wafer  after  zinc  diffusion.  De¬ 
tails  of  the  diffusion  furnace  are  shown  in  Figure  18. 

The  figure  illustrates  the  semi-sealed  ampoule  diffusion 
technique.  The  furnace  is  movable,  and  after  the  system 
has  been  purged  and  sealed,  the  furnace  is  rolled  over 
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the  ampoule  area.  At  700  C  diffusion  temperature,  a 
1  ym  depth  can  be  attained  in  about  30  minutes.  Follow¬ 
ing  the  diffusion  the  Si^N^  mask  is  removed  by  plasma 
etching.  The  wafer  at  this  point  is  shown  in  Figure  19. 
The  p-side  is  then  masked  with  wax  so  that  the  n-s.i.de 
diffused  skin  can  be  etched  in  3:1:1.  The  etch  follows 
the  surface  contour,  thus  retaining  the  9  mil  diameter 
dot  pattern.  This  step  is  shown  in  Figure  20. 

The  next  step  in  the  process  is  metallization 

O  O 

using  standard  vacuum  technology.  Ti(500A),  Pd(lOOOA) 

O 

and  Au(lOOOA)  layers  are  deposited  on  the  p-side  of  the 

O  O 

wafer,  while  AuGe  (1500A)  and  Au(lOOOA)  layers  are  de¬ 
posited  on  the  n  side,  as  shown  in  Figure  21. 

Photo-resist  is  applied  to  the  p-side  metallization 
and  processed  to  provide  a  24  x  24  mil  aperture  on  26 
mil  centers  allowing  a  2  mil  "street"  in  the  X  and  Y 
direction  for  scribing.  The  n-side  is  wax  masked,  and 
in  an  Electro-plating  bath,  a  half-mil  thick  gold  pad  is 
deposited  in  the  24  X  24  aperture.  These  steps  are  illus¬ 
trated  in  Figures  22,  23  and  24. 

The  wafer  is  further  processed  by  applying  photo¬ 
resist  to  the  n-side  in  preparation  for  the  n-side  well 
etching,  as  shown  in  Figures  25  and  26.  The  re-align¬ 
ment  mask  has  been  used  to  preserve  the  alignment 
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between  the  9  mil  dot  on  the  n-side  to  the  40  pm  dot 
on  the  p-side. 

The  AuGe  metal  is  etched  with  a  KI  solution  down 
to  the  GaAs  substrate.  A  30%  etch  with  the  pH  con¬ 

trolled  to  8.5  using  NH^OH  prevent  oxidation  and  etch 
thru  of  the  GaAlAs  window  layer.  The  etched  well  has 
dimensions  of  10  mils  in  diameter  and  approximately 
4.2  mils  in  depth.  Figure  27  shows  the  wafer  in  the 
etch  condition  while  Figure  28  shows  the  finished  wafer 
form.  Figure  29  shows  the  p  and  n-sides  in  views  which 
depict  the  essential  features  more  clearly.  Figure  30 
is  a  process  flow  sheet  listing  the  process  steps. 

PACKAGE  TECHNOLOGY 
PACKAGE  DESIGN 

The  basic  package  was  designed  around  a  high 
frequency  transistor  package  which  contained  a  mount¬ 
ing  stud  with  low  inductance  "wings"  brazed  to  a  BeO 
insulating  substrate.  The  coaxial  design  of  the  LED 
package  using  this  approach  is  shown  in  Figure  31. 

The  added  components  comprise  a  ferrule  which  serves 
to  contain  the  fiber  and  a  sleeve,  which  secures  the 
ferrule  to  the  header  and  maintains  fiber  alignment. 


QOID  pla 


Figure  30  -  .‘.-AllL- 
Run  it  _ 

Comments : 

1.  SI  N  Deposition 

J  ■ 

2.  Cleaning 

3.  Lapping  to  4 . 5  mils 

4.  N-S3.de  thoto-resist 

5.  P-side  Photo-resist 
.  Pre-bake  20  min. 

7.  Alignment  i,  exposure 

8.  Developing 

9.  Post  bake  10  min. 

10.  N-side  2  urn  etch 

11.  P-side  plasma-etch 

12.  (Chemical)  Resist  removal 

13.  (Plasma)  Resist  removal 

14.  Selective  Zn  dal  fusion 

15.  Si  N,  Removal 

3  4 

16.  N-side  contour  2  pm  etch 

17.  Metallization  cleaning 

18.  P-metal  lization 

19.  N-metal lization 

20.  N-side  photo-resist 

21.  N-side  realignment 
2a.  Exposure  &  developing 

23.  N-side  etching 

24 .  P-side  electroplated  (Au) 

25.  Final  clean-up 

26.  Saw  mounting 

27.  Dicing  24  mil  (centers) 

28.  Saw  dismounting 

29.  Cleaning 

30.  Chip  Q.C. 

31.  Probe  test 

32.  Evaluation 


COMMENT  ON  PROCESSING: 


Figure  32  shows  details  of  the  BeO  substrate  indicat¬ 
ing  the  metallized  area  and  central  target  area  for 
mounting  the  LED  chips.  Figure  33  shows  the  BeO  brazed 
to  the  copper  screw  stud  and  terminals  brazed  in  place. 
Figures  34,  35  and  36  give  details  of  the  stud  and 
terminals.  Figure  37  shows  the  ferrule  and  sleeve 
assembly.  The  sleeve  is  free  to  slide  along  the  ferrule 
and  has  a  slot  across  the  mounting  face  to  enable  the 
sleeve  to  straddle  the  terminals  brazed  to  the  BeO  sub¬ 
strate.  Figure  38  illustrates  two  methods  by  which 
the  fiber  is  epoxied  to  the  ferrule.  The  lower  figure 
illustrates  the  fiber  sheathing  epoxied  to  the  ferrule. 
Tie  upper  figure  indicates  the  fiber  directly  epoxied 
to  the  ferrule.  This  second  method  provides  mode  strip¬ 
ping  in  the  fiber  cladding  and  serves  to  secure  the 
fiber  to  the  ferrule  in  such  a  manner  as  to  inhibit 
fiber  movement  during  the  pull  test  performed  on  the 
finished  device. 

.2.2  LIGHT  EMITTING  DIODE  ASSEMBLY  TECHNIQUE 

The  LED  Assembly  Flow  Chart  in  Figure  39  indicates 
the  sequential  steps  required  to  assemble  the  device. 

The  first  step  in  the  process  is  the  soldering  of  the 
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Fiber  Epoxied  Directly  to  Ferrule 


Figure  38  -Fiber  Epoxied  to  Ferrule 
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of  the  LED  chip  to  the  header  assembly  using  the  graph¬ 
ite  chip  soldering  fixture  shown  in  Figure  40.  Figure  41 
shows  details  of  the  fixture,  namely  the  fixture  body, 
locating  ring,  weight,  pellet  and  header.  The  body  and 
locating  ring  are  machined  so  that  the  parts  are  con¬ 
centric  and  provide  a  central  locating  hole  with  respect 
to  the  metallized  pattern  on  the  BeO  substrate.  Solder 
cream,  60/40,  Sn/Pb  is  used  as  the  soldering  medium. 

The  boat  is  passed  thru  an  Infra-Red  belt  furnace  to 
affect  the  soldering.  After  a  flux  cleaning  operation 
and  visual  inspection  for  proper  solder  flow,  the  devices 
are  ready  for  wire  bonding.  Standard  ultra-sonic  wire 
bonding  techniques  are  used  to  bond  2  mil  gold  wires  from 
n-side  of  the  chip  to  the  metallized  area  on  the  BeO  sub¬ 
strate.  This  double  bonding  is  illustrated  in  the  photo 
of.  Figure  42.  At  this  point  the  device  can  be  tested  for 
essential  characteristics  and  burned-in  to  assure 
stability . 

Figure  43  is  a  sketch  of  the  alignment  fixture  used 
to  align  a  fiber  with  the  LED  chip.  A  quick  insertion 
socket  with  finger  contacts  secures  the  header  assembly 
in  place,  while  the  ferrule  clamp,  attached  to  a  3  axis 
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Figure  40 


WEIGHT 


igure  41  -  Betail  Chip  Soldering  Fixture 


42  -  DOUBLE  BONDED  CHIP 


3- AXIS  MICROMANIPULATOR 


Figure  43  “Sketch  of  Alignment  Fixture. 


micromanipulator,  holds  the  fiber  ferrule  assembly.  In 
practice,  the  ferrule  is  placed  in  the  micromanipulator 
clamp  in  such  a  manner  that  the  sleeve  may  be  slid  back 
to  expose  the  fiber  protruding  from  the  front  of  the 
ferrule.  The  fiber  pigtail  is  positioned  in  front  of  the 
detector.  Under  microscopic  examination,  the  fiber  is 
maneuvered  in  the  diode  well,  while  observing  the  LED 
power  meter  for  maximum  reading  with  the  diode  forward 
biased.  By  rotating  the  sleeve  on  the  ferrule,  epoxy 
can  be  applied  to  the  supporting  faces  of  the  sleeve. 

The  sleeve  can  now  be  slid  forward  and  placed  in  contact 
with  the  BeO  mounting  surface.  The  joint  between  the 
sleeve  and  ferrule  is  epoxied.  The  alignment  and  epoxy- 
ing  steps  are  illustrated  in  the  photos  of  Figures  14, 
45,  46  and  47.  The  alignment  fixture  is  shown  in  the 
photos  of  Figures  48  and  49.  The  completed  LED  assembly 
is  shown  in  Figure  50.  The  key  to  successful  assembly 
of  the  fiber,  ferrule  and  sleeve  to  the  header,  that  is, 
one  which  will  pass  shock,  vibration,  thermal  shock, 
pull  test  and  moisture  resistance,  is  the  proper  choice 
of  the  epoxy.  In  particular,  moisture  resistance  is  a 
critical  test  for  epoxies  as  the  original  strength  of 
epoxies  will  generally  be  degraded  by  the  test. 
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Figure  47  -  Sleeve  Eacxied 
to  Ferrule. 


Figure  .3  h  -  A1  i  cjninont.  t  ixLiuu 
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A  formulation  by  Epoxy  Technology,  designated  X304,  ful¬ 
filled  all  the  specification  requirements  resulting  in 
no  failures  for  the  environmental  tests  performed  on 
the  devices. 

3.3  DEVICE  EVALUATION  AND  TESTING 

3.3.1  TEST  EQUIPMENT 

Fundamental  to  the  testing  of  the  LED  devices  is  the 
test  socket  shown  in  Figures  51  and  52  in  a  generalized 
form.  The  socket  allows  quick  insertion  while  maintain¬ 
ing  rigidity  in  the  closed  position. 

The  equipment  shown  in  Figure  53  is  the  basis  for  the 
peak  optical  power  measurement.  The  test  socket  and 
EG&G  detector  head  are  mounted  on  an  optical  rail,  the 
digital  power  readout  indicator  is  to  the  right,  a  con¬ 
stant  current  power  supply,  with  transient  suppression  of 
LDL  design,  is  to  the  left  in  the  photograph.  By  adjust¬ 
ing  the  spacing  between  the  test  socket  and  the  detector 
head,  unfibered  devices  can  be  measured  into  a  particular 
NA.  With  an  appropriate  support  for  the  fiber  pigtail 
in  front  of  the  detector,  completed  devices  can  be  measured. 
To  the  rear  of  the  equipment  in  a  mini-mono-chrometer  used 
to  spot  check  peak  wavelength.  Actual  wavelength  measure¬ 
ments  are  made  on  a  3/4  meter  SPEX  raonochrometer  capable 

O 

of  1  A  resolution. 
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Figure 


Figure  52  -  Test  Socket  in  Closed  and  Clamped 
Position. 
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FIGURE  53  -  PEAK  OPTICAL  POWER 
MEASUREMENT  EQUIPMENT. 


The  rise  and  fall  time  test  utilizes  the  equipment 
shown  in  Figure  54  which  consists  of  a  clock  and  power  sup¬ 
ply  box  for  the  driver  and  LED,  the  LED  driver,  the 
Avalanche  Photo  Detector  and  supply  and  a  TEK  465  scope. 

Also  visible  in  the  figure  is  an  optical  rail  and  fixturing 
for  alignment  of  the  LED  and  detector.  Figures  55  and  56 
show  two  views  of  the  driver  chassis  while  Figure  57  is  a 
schematic  of  the  driver  circuit.  The  DC  supply  contains 
a  10  MHZ  crystal  controlled  oscillator  divided  down  to 
100  KHZ,  controls  for  pulse  amplitude  and  a  dual  one-shot 
for  applying  the  trigger  and  pulse  signals.  The  rise  time 
of  the  pulse  out  of  the  driver  is  on  the  order  of  3-4  ns  at 
100  KHZ  with  a  50%  duty  cycle.  Figure  58  is  a  block  diagram 
of  the  equipment  connections.  In  Figure  59,  the  LED  driver 
is  used  in  a  low  duty  cycle  made  to  measure  wavelength  shift 
as  a  function  of  temperature  in  connection  with  a  heated 
socket  fixture.  Figure  60  is  a  chart  recorder  plot  of  the 
output  scan  of  the  Spex  3/4  meter  monochrometer  indicating 
peak  wavelength  and  3  db  spectral  width. 

Figures  61  and  62  show  the  physical  set-up  of  the 
Linearity  test  equipment.  The  test  fixture  and  APD  detectorv 
are  mounted  on  an  optifcal  rail  for  easy  optical  alignment. 


FIGURE  55.DRIVER  FRONT  VIEW 


FIGURE  56  -  DRIVER  REAR  VIEW 


RISETIME  &  FALLTIME 


SCALE 


APPROVED  BY 


DRAWN  BY 
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Figure  60 


FIG  61- VIEW  OF  ANALYSER  AND  DETECTOR 


FIG  62 -VIEW  OF  TEST  JIG,  SCOPE,  GENERATOR 
LED  PS  AND  DETECTOR 


64 


The  TEK  453  scope  is  used  to  monitor  the  applied  1  MHZ  sine 
wave  and  set  the  signal  to  the  proper  level.  The  text  fix¬ 
ture  contains  the  impedance  matehinq  circuitry,  shown  in 
Figure  63,  and  the  socket  to  hold  the  device.  Figure  64 
shows  a  typical  spectrum  analyser  trace  indicating  second 
harmonic  distortion  of  -35  db.  A  block  diagram  of  the 
equipment  connections  is  shown  in  Figure  65. 

The  fiber  numerical  aperture  is  measured  using  the 
Gonimeter  shown  in  Figures  66  and  67.  The  LED  is  mounted 
on  the  rotatable  head  with  the  fiber  fixed  in  place.  The 

O 

measurement  is  determined  by  setting  the  Goniometer  to  0 

O 

then  rotating  to  either  side  until  90  of  the  peak  read¬ 
ing  is  attained.  The  two  angles  are  averaged  and  the  sine 
of  the  angle  calculated  to  give  the  NA  of  the  fiber. 

Figure  68  shows  schematically  thr  cest  set-up. 
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Linearity  Test  Circuit. 


Figure  66  -  Photograph  of  Goniometer  Showing 
Rotatable  Head. 


Figure  67  -  Photograph  of  Goniometer  Showing 
Close-Up  of  Mounting  Fixture. 


TURNTABLE  CALIBRATED 
IN  DEGREES 
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NUMERICAL  APERTURE  TEST 

SCALE: 

APPROVED  BY 

DRAWN  BYR  JOBES 

date  9/20/77 

DRAWING  NUMBER 

SECTION  IV 


SUMMARY  OF  PILOT  LINE  TEST  RESULTS 


(813b) 

TESTING  CYCLE 


Testing  Cycle  consisted  of: 
Process  Conditioning 
Pre-Burn-In  Electrical 
Burn-In  (168  Hrs. ) 

Post  Burn-In  Electrical 
Group  A  Inspection 
Group  B  Inspection 
Group  C  Inspection 

Environmental  Tests  Performed  at: 

American  Electronics  Laboratory 
Lansdale,  PA 


FIGURE  69  -  TESTING  CYCLE 


FIGURE  70 

FLOW  CHAR^  -  FIRST  ARTICLE  (50  Pcs.) 
(8135) 
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(8115) 

TABLE  4 

PROCESS  CONDITIONING  -  ALL  UNITS 
CONDITIONS 


TEST 

MIL-STD. 

METHOD 

REQUIREMENTS 

TVP .  RES 

High  Temperature  Life 

750 

1031 

85°C  x  48hrs . 

PASS 

Thermal  Shock 

202 

107/A 

tr=-40°C 

tH=85°C 

PASS 

Constant  Acceleration 

750 

2006 

1000 

6  directions 

PASS 

PRE  BURN- IN 


Peak  Wavelength 

vf 

VBR 

Output  Power  25°C 

£}U  RN-IN 


800-890nm  830±10nm 

4011  1 . 9V@20mA  max.  1.55+.05V 

4021  3.0V@10mA  min.  }  3  .  OV 


75uW  @  Ip  =  100mA  min. 
168hrs 


|lOOuW(typ)  175yW  (ma 


WlWiiw 


POST  BURN-IN 


Peak  Kaveu  rvjth 

vf 

VBP 

Output  Power  25°C 


800-890nm  A>  =  5%  max 
750  4011  1.9V  max. 

750  4021  3.0V  min. 

75yW@Ip  =  100mA  min:APo=5%  max 


830t lOnm 
1.55+.05V 
>  3.0V 

100uW(typ)  175viW(ma 


(8135) 

TABLE  5  -  TESTING 
GROUP  A 


CONDITIONS 


TEST  1 

MIL-STD 

METHOD  REQUIREMENTS  | 

TYP.  RFS . 

SUBGROUP  1 

Visual  &  Mechanical 

750 

2071 

PASS 

Terminal  Strenqth 
(fiber) 

750 

2036A  10  Newtons  min. 

PASS 

SUBGROUP  2 

END  POINT  TESTS 

Peak  Wavelength 

845±45nm 

830±10nm 

Vf 

750 

4011  1 . 9V@Ip=ioOmA  max. 

1.55+.05V 

< 

03 

33 

750 

4021  3.0V@Ir=l0uA  min. 

>  3.0V 

Output  Power  25°C 

75UW 

@  Ip  =  100mA  min. 

100uW  typ. 
175yW  max. 

SUBGROUP  3 

Spectral  Width 

50nm 

@  3db  of  intensity  (max) 

46-48nm 

Bandwidth 

32MHZ  @ 

Ip  =  ±50mA  +  100mA  DC  bias 

(20-27)  TYP=22 

Numerical  Aperture 

0.2  @ 

Ip  =  100mA 

0.16 

Rise  &  Fall  Time 

20ns  @  I 

p  =  100mA,  +  5mA  bias  (max) 

(13-18)  Typ=16 

Linearity 

26db  @  I 

p  =  ±50mA,  +  100mA  dc  bias 

30 (typ) , 

33 (max) 
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TEST 


SUBGROUP  1 


TABLE  6  -  TESTING 

GROUP  B 


CONDITIONS 

MIL- STD  METHOD  REQUIREMENTS 


I  TYP.  RES 


Physical  Dimensions  750 


SUBGROUP  2 


Solderabi 1 lty 


Thermal  Shock 


End  Point 


SUBGROUP  3 


Shock 


vibration  Fatigue 
Vibration,  V.F. 


Constant  Acceleration  750 


2026  PASS 

tr  =  - 4  0  °C 

1051  A-lOcycles  tH=85°C  PASS 


GROUP  A  SUBGROUP  2 


No  Change 


End  Point 


SUBGROUP  4 


High  Temp.  Life 


End  Point 


SUBGROUP  5 


Steady  State  Life 


End  Point 


GROUP  A 


2016  500g  0.5ms 


2056 


2006  lOOOg  6  directions 


SUBGROUP  2 


1032  85°Cx340hrs . 


GROUP  A  SUBGROUP  2 


1027  I p  =  10 0mA : 34  Ohrs , 


GROUP  A  SUBGROUP  2 


PASS 


No  Change 


lOOgW  typ 
175mW  max 


FOR  FIRST  ARTICLE:  SUBGROUPS  1,2&3  ONLY 


(8155) 

TABLE  7  -  TESTING 
GROUP  C 


TEST 

MIL-STD 

METHOD  REQUIREMENT  i 

TYP.  RES. 

SUBGROUP  1 

Thermal  Shock 

750 

t  =-40°C 

1051  Aj-25cyclest^=85oc 

PASS 

End  Point 

GROUP  A 

SUBGROUP  2 

PASS 

SUBGROUP  2 

Solvent  Resistance 

202 

215 

PASS 

End  Point 

GROUP  A 

SUBGROUP  2 

PASS 

SUBGROUP  3 

High  Temp.  Life 

750 

1031  85°Cxl000hrs. 

PASS 

End  Point 

GROUP  A 

SUBGROUP  2 

No  Change 

SUBGROUP  4 

Steady  State  Life 

750 

1026  If =l00mA: 2000hrs . 

lOOpW  typ. 

End  Point 

GROUP  A 

SUBGROUP  2  except  PQ  =  67uW 

175uW  max. 
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SECTION  V 


PILOT  LINE  RATE  REPORT 
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SECTION  VI 

wnT.TTMF.  PRODUCTION  PLAN 


TABLE  10  -  VOLUME  PRODUCTION  RATES 


TABLE  11 


ADDITIONAL  VOLUME  PRODUCTION  REQUIREMENTS 
EPITAXIAL  REQUIREMENTS 

Diode  Chips  Required  per  Week  4700 
Maximum  Number  Chips  per  Wafer  945 
Number  Good  Electrical  Chips  per  Wafer  500 
Number  Wafers  required  @  80%  Yield  11 


EQUIPMENT  REQUIREMENTS 

2630  Burn-In  Positions  @  $  150.00  per  Position 

5  Assembly  Stations  @  $  4,000.00  per  Station 

2  Epitaxial  Furnaces  @  $22,000.00 

Power  Measurement 

Test  Set  $10,000.00 

PERSONNEL  REQUIREMENT 
Engineers  2 

Technicians  2 


Assembly 
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APPENDIX  A 


PRODUCT  CAPABILITY  DEMONSTRATION 


LAftOAATOflCS.  MC 


U.  S.  ARMY  CORADCOM  PRODUCT  CAPABILITY  DEMONSTRATION 
CONTRACT  DAAB07-76-C-8135 
CONTRACT  DAAB07-76-C-0040 
FEBRUARY  18,  1981 


9:00  A.M. 
9:30  A.M. 


10:45  A.M. 
11:00  A.M. 


12:00  P.M. 
1.00  P.M. 
1:30  P.M. 

2:30  P.M. 


Welcoming  Session  (Holiday  Inn) 

Technical  Presentation  Program  #8135 

Diode  Specifications 

Diode  Chip  Concepts 

Packaging  and  Assembly  Concepts 

Testing  Methods 

Coffee  -  Q  &  A  Period 

Technical  Presentation  Program  #0040 

Diode  Specifications 

Diode  Chip  Concepts 

Packaging  and  Assembly  Concepts 

Testing  Methods 

Q  &  A  Period 

Lunch 

Transport  to  LDL  (Provided) 

Tour  of  LDL  Facilities 
Demonstration  of  Diodes 
Transport  to  Holiday  Inn  (Provided) 


T.  Stockton 

T.  Stockton 
T .  Stockton 
A.  Gennaro 
S .  Lerner 

A.  Ceruzzi 
A.  Ceruzzi 
A.  Gennaro 
S .  Lerner 
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CONTRACT  DAAB07-76-C-8135 
FIBER  COUPLED  LED 
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UASOtUTOMCflNC 


U.  S.  ARMY  CORADCOM  SPECIFICATION  DAAB07-76-C-8L35 
PRODUCT  CAPABILITY  DEMONSTRATION  FEBRUARY  18,  1981 


OBJECTIVES 

GENERAL  MM&T  PROGRAM  OBJECTIVES 

THE  ESTABLISHMENT  OF  THE  MANUFACTURING  PROCESS, 
TECHNIQUES  OR  EQUIPMENT  TO  ENSURE  EFFICIENT  PRODUCTION 
OF  CURRENT  OR  FUTURE  DEFENSE  PROGRAMS. 


SPECIFIC  OBJECTIVES 

DEVELOP  AND  DEMONSTRATE  A  FIBER  COUPLED  LED  CAPABLE  OF 
75  uw  OUTPUT  POWER  AT  820  nm. 


-90- 


oiaoMAroMES  me 


CONTRACT  GOALS  (LOGISTICS) 

*  ESTABLISH  MANUFACTURING  METHODS  AND  PROCESSES. 

*  ENGINEERING,  CONFIRMATORY  AND  PILOT  PRODUCTION 
PHASES. 

*  PILOT  PRODUCTION  CAPABILITY  OF  250  DEVICES. 
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UkBOIW.TOMCt.MC 


contract  GQALS_,(TECHNICAU 

*  etched  well  emitter 

*  75  pw  FIBER  POWER  OUTPUT 

*  CO-AXIAL  PACKAGE 

*  ENVIRONMENTAL  CAPABILITY 
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PROBLEMS  ENCOUNTERED  AND  SOLVED 

*  ETCHED  WELL  PHOTO  MASK  PROCESS. 

*  PACKAGE  DESIGN  FOR  FIBER  ATTACHMENT. 

*  EPOXIES  FOR  PACKAGE  AND  FIBER  ASSEMBLY. 
•MECHANICAL  STRENGTH  OF  PACKAGE 
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PRODUCTION  CAPABILITY  DEMONSTRATION 


REGISTER  -  FEBRUARY  18,  1981 

NAME: 

COMPANY : 

J.  EIDE 

ITT 

B.  HAWKINS 

SPECTRONICS  DIV. ,  HONEYWELL 

JACK  HUNTER 

CORADCOM  U.S.  ARMY 

LOUIS  CORYELL 

CORADCOM  U.S.  ARMY 

AL  FEDDELER 

U.S.  ARMY  CORADCOM 

TED  APPLE 

CORADCOM 

MARK  D.  SKELDON 

NIGHT  VISION  LABS 

LEN  FELDBERG 

BURNDY  CORP. 

DAN  DAPKUS 

ROCKWELL  INTERNATIONAL 

LOU  TOMASETTA 

ROCKWELL 

GEORGE  IRISH 

GTE  SYLVAN  I A 

MARCUS  GARVEY 

GTE  SYLVAN  I A 

C.J.  HWANG 

GENERAL  OPTRONICS 

JOSEPH  F.  SVACEK 

GENERAI  OPTRONICS 

KEN  PEFFLEY 

OIS 

M.  ETTENBERG 

RCA 

BOB  GILL 

LDL  President 

PETE  SCHNEIDER 

T.DT.  ExprnHw  Wire  Prpsi  rionf 

TOM  STOCKTON 

LDL  Vice  President  E  &  D 

STEVE  KLUNK 

LDL  Sales  Engineering  Manager 

RICHARD  KLEIN 

LDL  Marketing  Manager. 

AL  GENNARO 

LDL  Manager  Special  products 

.  ALEX  CERUZZI 

T.rvr.  Manager  Development.  Engineering 

ROLLIN  BALL 

LDL  Supervisor  E  &  D 

ANDY  KAN  1 

LDL. Manager  E/O  Engineering 

LDL  .Man 
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SCS-511  Specifications 
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F.LF.C17<«)1CS  CO! 5 t/.ND  ;  SCS-531 

TECHNICAL  REQUIREIiliTS  ^4  AUG  1975 


LIGHT  EMITTING  DIODE  FOR  USE  IN  FIBER  OPTIC  COMMUNICATIONS 


1,  SCOPE 

1.1  Scope.—  This  specification  covers  the  detail  requirements  for 
Gallium  Aluminum  Arsenide  (GaAlAs)  light  emitting  diode  (LED)  devices  having 
a  v/avolength  of  820  nanometers  (nm),  compatible  with  fiber  optic  cables  and 
systems  employing  the  use  of  fiber  optics. 

'  1.2  Maximum  operating  conditions 

Ip  =  150  mA  j 

=  3.0  V- 

r 

Ir  =  10  ^A 

2.  APPLICABLE  DOCUMENTS 

2.1  The  following  documents,  of  the  issue  in  effect  on  the  date  of  in¬ 
vitation  for  bids  or  request  for  proposals,  forms  a  part  of  this  spec: fication 

to  the  extent  specified  herein: 

» 

•  SPECIFICATION 
MILITARY 
ML-S -19500 
STANDARDS 
MILITARY 
HELr-STD-2C2 
MIL-STD-75C 


Semiconductor  Device*,  General  Specification  for. 


Test  Meciods  for  .lectronic  _ecorical  Component 

Pam:. . 

v. v, y nod l  for  j  — - u Cwu(?~ c. ^ «^cs. 
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i  » 


(Copies  of  specifications,  standards,  drawings,  and  publications  required  by 
contractors  in  connection  with  specific  procurement  functions  should  be 
obtained  from  the  procuring  activity  or  as  directed  by  the  contracting  officer. 
Both  title  and  number  or  symbol  should  bo  stipulated  when  requesting  copies.) 

2.2  Other  publications.-  The  following  documents  form  a  part  of  this 
specification  to  the  extent  specified  heroin.  Unless  otherwise  indicated, 
the  issue  in  effect  on  date  of  invitation  for  bids  or  request  for  proposal 
shall  apply. 

Laser  Parameter  Measurements  Handbook,  by  H.  G.  Heard. 

(Application  for  copies  should  be  addressed  to  John  V? iley  &  Sons,  Inc., 

New  York,  N.Y.) 

3.  REQUIREMENTS 

3.1  General  description.-  The  IED  devices  are  hetero junction  devices 
used  at  a  high  data  rate  at  a  wavelength  compatible  for  fiber  optic  cables. 

The  device  shall  have  an  optical  output  and  be  optimized  for  a  wave¬ 
length  of  820  nra.  fiber 

3*2  Performance  characteristics.-  Performance  characteristics  shall  be 
as  specified  in  Tables  III,  IV  and  V  and  as  follows: 

3.2.1  Radiant  intensity.-  Radiant  intensity  of  the  unit,  prior  to  the 
attachment  of  the  optical  fiber,  shall  be  a  minimum  of  2  mW/Sr  (See  4.6.3). 

3*2.2  Linear  source  size.-  The  linear  source  size  of  the  unit,  prior  to 
the  a Lt dement  of  the  optical  fiber,  shall  be  a  minimum  of  50  p.m  and  a  maximum 
of  55  P-n.  (See  4.6.2). 

3.2.3  Process  cnr~.ditionir.ff.-  All  units  shall  be  process  conditioned. 

(See  Table  I  and  4.5*1/. 

3.2.4  Linearity.-  Kith  a  fundamental  of  1  M:z  the  second  harmonic 
shall  be  at  lease,  35  do  down  from  the  fundamental. 

3*2.5  Purr.-in.-  All  units  shall  be  burned-in.  (See  4.5*2). 

3*3  Derirn.  construction  and  physical  dimensions.-  The  design,  con¬ 
struction  anc  pliysical  dimensions  shall  be  as  specified  in  Figure  1  and  herein. 

3.3.1  Lead  material  and  finish.-  Lead  material  shall  be  Kovar  or  alloy  42 
with  a  hot  solder  dip  finish. 


SCS-511 


•  i  • 

1  3-3.2  llctal n .  -  External  metal  surfaces  shall  ^o^corropion  resistant  or 

fch  11  bo  plated  or  treated  to  resist  conosionr 

J.U  Marking. -  Marking  shall  be  in  accordanco  with  HI  L-S -19500  except  the 
to'.  lowing  information  shall  be  marked  on  each  unit. 

(a)  Date  code. 

(b)  Manufacturer '  s  identification. 

(c)  Part  number:  SCS-511, 

(d)  Power  output  in  nil  at  Ip  •-  100  mA, 

3*5  Resistance  to  solvents.-  V!hen  the  device  is  subjected  to  solvents, 
th«  re  shall  be  no  evidence  of:^(a)  mechanical  or  electrical  damage, (b)  deterioratio 
°f  the  materials  or  finishes,  and  (c)  illegibility  of  case  marking. 

•  if 

3.6  Solderalnlit^.-  Leads  shall  be  solderable. 

3.7  Thermal  shock.-  After  being  subjected  to  specified  temperature  cycling, 

tbe  -6  shall  be  no  evidence  of  defects  or  damage  to  case,  leads,  or  seals  or  loss 
of  larking  legibility.  ’  • 

3.8  Shock.-  After  being  subjected  to  a  shock  of  500g  for  .5  msec,  there 
eha  i_l  be  no  evidence  of  defects  or  damage  to  leads  or  seals.  Also,  tbe  device 
®b.  l1  be  electrically  operable  (see  Subgroup  2  of  Table  III). 

3.9  Vibration  fatigue.-  After  being  subjected  to  a  vibration  \dth  a  constant 
pea  :  acceleration  of  20g  minimum  and  a  frequency  of  60  +  20  Hz  for  at  least  32+6 
bou  • Sf  there  shall  be  no  evidence  of  defects  or  damage  to  case,  loads  or  seals. 

Als<  ■,  tbe  device  shall  be  electrically  operable  (see  Subgroup  2  of  Table  III). 

3.10  Vibration^ variable, frequency.-  After  being  subjected  to  a  vibration 
wit',  a  constant  peak  acceleration  of  20g  minimum  and  a  frequency  range  bctv.-een  ICO 
and  2C00  Hz,  there  shall  be  no  evidence  of  defects  or  damage  to  case,  leads,  or 
sea  s.  Also,  the  device  shall  be  electrically  operable  (see  Subgroup  2  of  Table  II 

3.11  Constant  acceleration.-  After  being  subjected  to  a  constant  accelorn- 
tiof.  of  10C 0.T  for  1  .minute  in  each  of  its  orientations,  there  shall  bo  r.o  evidence 
of  ‘  cfccts  or  damage  to  case,  leads,  or  seals.  Also,  the  device  shall  be 
electrically  operable  (see  Subgroup  2  of  Table  III). 

3.12  High  temperature  "life.-  After  bcinr  stored  at  85°C  for  the  specified 
tin*  there  shall  be  no  evidence  of  defects  or  damage  to  case,  leads  or  seals  or 
los:  of  .markin'!  legibility.  Also,  tbe  device  shall  be  electrically  operable  ( 7i'r. 
Suty  roup  2  of  Table  III). 

3.13  Steady  s  ta  too  p_e  rat  ion .  -  After  being  subjected  to  steady  state  opera¬ 
tion  (ip  =  ICO  nX)  for  tbe  specified  temperature  and  time,  the  device  shall  be 
elec  trically  operable  (see  Subgroup  2  of  Table  III). 

3. 16  Moisture  resistance.-  After  being  subjected  to  the  specified  humidity 
and  temperature  cycling,  there  shall  be  no  evidence  of  corrosion  of  external  metal 
surf  ices.  Also,  the  device  shall  be  electrically  operable  (see  Subgroup  2  of 

Tabl  -HI). 
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4.  QUALITY  ASSURANCE  WOVJSIONS  _  v 

A.  1  Rcsoonr.ibillty  for  lnr.ncct inn.-  Unless  otherwise  specified  in  the  con¬ 
tract,  the  contractor  is  responsible  for  the  performance  of  all  inspection  re¬ 
quirements  as  specified  herein.  Except  as  othervri.se  specified  in  the  contract, 
the  contractor  may  use  his  own  or  any  other  facilities  suitable  for  the  performance 
of  the  inspection  requirements  specified  herein,  unless  disapproved  by  the 
Government.  The  Government  reserves  the  right  to  perform  any  of  the  inspections 
oet  forth  in  tho  specification  where  such  inspections  aro  deemed  necessary  to 
assure  supplies  and  services  conform  to  prescribed  requirements. 

4.2  Classification  of  inspection.-  Inspection  shall  be  classified  as  follows:* 

(a)  First  article  inspection  (does  not  include  preparation  for  delivery) . 

(See  A*A)« 

(b)  Quality  conformance  inspection.  (See  4«5)« 

4.3  Test  plan.-  The  contractor  prepared  Government-approved  test  plan,  as 
cited  in  the  contract,  shall  contain: 

fa)  Time  schedule  and  sequence  of  examinations  and  tests. 

(b)  A  description  of  the  method  of  test  and  procedures. 

(c)  Identification  and  brief  description  of  each  inspection  instrument 
and  date  of  most  recent  calibration, 

•  • 

A. 4  First  article.-  Unless  otherwise  specified  in  the  contract,  the  first 
article  inspection  shall  be  performed  by  the  contractor. 

* 

4.4.1  First  article  units.-  The  contractor  shall  furnish  50  samples  for 
first  article  inspection. 

4.4.2  First  article  inspection.-  The  first  article  inspection  shall  consist 
of  Table  II  and  all  the  tests  included  in  the  Government -approved  test  plan 

(see  4 .3),  to  show  compliance  with  the  requirements  of  Section  3»  No  failures 
shall  be  permitted;  .  ...  .  .  - 

4. 4. 2.1  Or^cr  of  testing.-  Prior  to  first  article  inspection,  all  units 
shall  have  been  process  conditioned  followed  by  bum-in. 

4.5  Quality  conformance  inspection.-  Quality  conformance  inspection  shall 
consist  of  The  examinations  or.d  tests  specified  for  Croup  A  inspection  (Table  III), 
Group  B  inspection  (Table  IV),  and  Group  C  inspection  (Table  V).  The  following 

shall  ppl^  Prior  to  performing  Croup  A  inspection,  all  units  shall  be  subjected 

to  the  tests  specified  in  paragraphs  4.5*1  nnd  4.5*2. 

(b)  If  the  manufacturer  chooses  the  following  option(s)  for  testing,  the 
sample  units  that  are  to  be  used  in  Group  C  inspection  shall  be  designated  as  such 
prior  to  conducting  the  referenced  Group  B  tests.  Moreover,  the  number  of  failed 
diodes  to  be  counted  for  lot  acceptance  or  rejection  a3  a  result  of  Group  C  test 
shall  be  equal  to  all  failed  diodes  of  the  test  in  Group  B  inspection,  which  were  . 
prcdcsignatcd  for  use  in  Group  C  inspection,  plus  any  additional  failures  occur¬ 
ring  during  Group  C  testing. 
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(1)  For  subgroup  3  life  test  in  Group'C  inspection,  the  manufacturer 
has  the  option  of  using  all  or  a  portion  of  tho  samplo  already  subjected  to  3/,0 
hours  of  Croup  D  life  testing  for  an  additional  660  hours  of  testing  to  meet  the 
1,000  hour  requirement. 

(2)  For  tho  thermal  shock' (temperature  cycling)  test  of  Croup  C 
inspection,  the  manufacturer  has  tho  option  of  using  all  or  a  portion  of  the 
sample  already  subjected  to  10  cycles  of  Croup  B  thermal  shock  (temperature  cycling) 
testing  for  an  additional  15  cycles  of  testing  to  meet  the  25-cycle  requirement. 

4.5.1  Process  conditioning.-  Process  conditioning  shall  be  performed  on 

100  percent  of  the  units.  The  measurements  and  sequence  shall  be  as  specified  in 
Table  I.  „ 

4.5.2  Burn-in.-  Burn-in  shall  be  performed  on  100  percent  of  the  units  for 
168  hours  minimum  under  tho  following  conditions: 

Ta  =  25 °C 
IF  =  100  mA 

* 

4. 5.2.1  Pre-bum-in  measurements.-  Prior  to  bum-in,  measurement  of  the 
parameters  listed  in  subgroup  2  of  Table  IH  shall  be  performed  on  10C#  of  the 
units  at  Ta  =  25°C.  • 

4. 5*2.2  Post  bum-in  measurements.-  Post  bum-in  measureme'nts,  listed  in 
subgroup  2  of  Table  III.  shall  be  performed  vithin  8  hours  of  the  removal  of  bias 
conditions  (i.e.  Ip,  Ir)  at  25°C.  The  values  observed  for  each  device  shall  not 
exceed  the  following,  relative  to  the  pre-bum-in  measurements: 

Ap°pt " 

1  4>-i %  '  .  .  •  . 


*. 

Table  I.- 

Process  cond5.tior.ing 

Test 

*  KIL-5TD 

Method  Ko. 

Detail.3 

High  temperature  life 
(non-operating) 

750 

1031 

Storage  temperature  =  85°C 
Storage  time  =  48  hours  min 

Thermal  shock  * 

% 

202 

107 

Test  Condition  A  except 
t(high)  =  85°C;  t(lov/)  =  40°C; 
time  at  temperature  extremes 
*=  15  minutes  maximum 

Constant  acceleration 

750 

2006 

1,000  g 

100  - 
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* 

~  * 

Table  II.- 

First  art i cl e 

inspe  ction 

Tost 

Reqt 

Para 

• 

No.  of  samples  ^ 

■ 

Method 

3  5  7  10 

25 

Croup  A  inspection 

as  specified 

Table  III  1/ 

To  be  performed  on  all  units. 

Croup  B  inspection 

as  specified 

Table  IV  ^ 

Subgroup  1 

«'  . 

X 

Subgroup  2 

X 

Subgroup  3 

• 

X 

Croup  C  inspection 

as  specified 

Table  V 

Subgroup  1 

• 

X 

Subgroup  2 

•  - 

X 

High  temoerature 
life 

3.12 

•Method  1031 
of  MI L-STD- 
?50 

T  =  85 °C 
for  10C0  hrs 

X 

* 

t 

Steady  state 
operation  life 

3.13 

Method  3026 
of  MIL-STD- 
750 

Ta  =  25°C 
for  2CC0  hrs2/ 

X 

Tp  —  100  irA 

^  LTPD  values  do  not  apply  for  first  article  inspection. 

^  No.  of  samples  specified  for  each  column  shall  be  subjected  to  all  the  tests 
of  that  eglumn. 

2/  After  2000  hours,  the  PQpt  shall  equal  to  be  specified. 
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Table  III.-  Cronjp  A  inspection 

T  =  2S°C  +  S°C  unless  otherwise  specified 


Test 

Condition  Test 

Method 

Min  Max 

Units  LTPD 

Subgroup  1. 

Visual  and  mechanical 
inspection 

Terminal  strength  of 
optical  fiber 

Method  2071  of 
./ 1OL-STD-750 

Test  Con-  Method  2036  of 
dition  A  MIL-STD-750 

See  3 . 3 

10 

7 

Newtons 

Subgroup  J2 

Peak  emission 

• 

Ip  =  100  nk  Para.  A. 6. 4 

800  830 

5 

nm 

'vavelen^th 

Forward  voltage 

IF  =  20  nA  Method  A011  of 

1,9 

V 

+ 

Reverse  breakdown 

MII^STD-750. 

‘i  . 

I..  =  10  11A  Method  AC21  of 

3.0 

•  m 

V 

voltage_ 

Output  optical  power 

rab-STD-750 

Ip  «  100  mA  Para.  A. 6. 8  ' 

.100 

mw 

SjibjrroupX 

5 

Spectral  v.idth 

Ip  —  100  mA  Para.  A. 6*3 

A0  A5 

nm 

(3  db  of  intensity/ 

bandwidth 

.  Ip  =  +50  nA  Para.  A. 6, 7 

32  AA 

Mis 

‘ 

+100  mA  dc 

• 

Numerical  aperture 

bias 

Ip  -  100  mA  Para.  A. 6. 9 

0.3 

Rise  and  fall  time 

Ip  =  100  mA  Para.  A -6. 6 

10  20 
• 

ns 

Thermal  impedance 

+5  mA  dc  * 
bias 

50  ohm 
system 

Para .  A  -  6 . 10 

20° 

C/W 

lafiearity 

Ip  =  +50  mA  Para.  A. 6. 11 

See  3' 

.2.1* 

• 

+100  mA  dc 
bias 

-10  2  - 
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Tabic  IV.-  Croup  B  Inspection 


Test 

Reqt 

Para 

MIL-STD-750 

Method 

Conditions 

LTPD 

Subgroup  1 

15 

Physical  dimensions 

3.3 

2071 

See  Figure  1 

Subgroup  2 
Solderability  3/ 

3.6 

2026 

15 

Thermal  shock 
(temperature 
cycling) 

3.7 

1051 

Test  Condition  A  except 
t(high)  =  85°C;  t(low;=  -40°C 

10  cycles;  time  at  temperature 
extreme  —  15  minutes  maximum 

Moisture  resistance 
End  point 

3.3.2, 

3.14 

1021 

measurements: 
Subgroup  2  of 
Table  III 


15 


Shock 

3.8 

2016 

Vibration  fatigue 

3-9 

2046 

Vibration,  variable 

3.10 

2056 

frequency 

Constant  acceleration  3«U 

2006 

End  point 

Non-operating,  500  g  .5  ms 

Non-operating 

Non-operating 

force  applied  =  1,000  g 


measurements: 

Subgroup  2  of 
Table  III  , 

Subgroup  4 

High  temperature  life  3.3-2  1032 

(non-operating) 

See  4.5(b) 

. End  point 
measurements: 

Subgroup  2  of '  * 

Table  III 
Subgroup^ 

Steady  state,  *v  3 .13  1027 

operation  life 
End  point 
measurements: 

Subgroup  2  of 
Tabic  III 


Ta  =  85 °C 


Ip  =  100  nA  at  25°  C  . 


I7A11  devices  must  have  been  through  the  temperaturc/time  exposure  in  burn-in. 
The  LTP0  applies  to  the  number  of  leads  inspected  except  in  no  case  shall  less 
than  3  devices  be  used  to  provide  the  niyfccr^ of  leads  required. 
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Table  V.- 

Croup  C  inspection-. 

1 

i 

Test 

Roqt 

Para 

MIL-STD-750 

Method  Details 

LTFD 

1 

Subgroup  1 

» 

15 

Thermal  shock 
(temperature 
cycling) 

(Soo  4.5(b)) 

3.7 

1051 

Test  Condition  except  t(high) 

*=  85 °C  t(low)  =  -40°C  time  at 
temperature  extremes  =*  15  minutes, 
.ninj  total  toot  timo  »  72  h rs,/nax 

* 

• 

End  point 
measurements: 
Subgroup  2  of 
Table  III 

* 

Subgroup  2 

• 

" 

Resistance  to 
solvents 
(See  4.6.1) 

3.5 

Method  215 
of  MIL-SflM 

202 

3  devices 
(no  failures) 

End  point 
measurements: 
Subgroup  2  of 
Table  III 

• 

• 

e 

• 

SubgrouD  3 

7 

High  temperature 
life  (non¬ 
operating)  , 

(See  4.5(b)) 

3.12 

1Q31 

Ta  «  85  °C  for  1000  hours  * 

• 

End  point 

measurements: 

.  Subgroup  2  of 

Table  III 

•  • 

• 

• 

Subrrouo  4 

• 

* 

• 

Steady  state 
operation  life  . 

3.13 

• 

'  1026 

Ip  =*  100  mA 

Ta  =  25 °C  for  2,000  hours 

25  device? 
(no  failures) 

End  point  • 
measurements: 
Subgroup  2  of 
Table  III. 

,  ‘  •  . 

- 

^Limits  of  subgroup  2  Table  III  same  except:  Popt  ™  to  be  specified. 
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4.6  Test  methods  and  conditions.-  Conditions  and  methods  of  examination 
and  test  shall  be  as  specified  in  Tables  I,  II,  III,  IV  and  V  and  as  follows: 

4*6.1  Resistance  to  solvents.-  Resistance  to  solvents  shall  be  performed 
in  accordance  with  Method  215  of  Mfk-STD-202. 


4.6.2  linear  source  size.-  The  linear  source  size  can  be  determined  by 
using  a  microscope  objective  and  a  normal  lens  (for  projection)  combination 
vrith  a  magnification  of  at  least  20CK.  The  image  shall  be  scanned  in  both 
vertical  and  horizontal  directions  with  a  calibrated  silicon  photodiode 
detector  (See  6.5)  masked  with  a  0.5  mm  slit.  The  slit  shall  be  positioned  • 
perpendicular  to  the  direction  scanned.  The  relative  intensity  shall  be 
measured  until  it  falls  to  90%  of  its  peak  value.  These  boundaries  will 
define  the  linear  source  size.  (See  Figure  2). 

4.6.3  Radiant  intensity  (i).-  The  unit  (driven  at  Ip  =  100  mA)  is 
placed  a  distance  of  approximately  1.58  centimeters  from  a  calibrated  silicon 
photodiode  detector  which  is  masked  to  a  circular  area  (A)  with  a  radius  of 
0.5  cm.  The  optical  power  output  of  the  unit  is  then  measured  and  the  radiant 
intensity  (see  6.2)  is  calculated.  (See  Figure  3). 

4.6.4  Peak  emission  wavelength  Op).-  Peak  emission  wavelength  shall 

be  measured  using  a  grating  spectrometer  with  a  resolution  of  at  least  one 
angstrom. 


4-6.5  Spectral  width  (3  do  of  intensity).-  The  spectral  width,  to  its 
3  db  of  intensity  points,  shall  be  measured  using  a  grating  spectrometer  with 
a  resolution  of  at  least  10  A.  -  <.  '>  . 

4-6.6  Rise  rad  fall  time  (tr,  tf).-  An  input  of  100  mA  peak  to  peak, 
with  a  rise  and  fail  tir.o  of  5  ns  maximum  is  applied  to  the  unit.  The 
optical  output  pulse  is  then  recorded. 


4.6.7  Pand: jtdth.-  A  100mA  peak  to  peak  F.F  wave  with  a  ICO  mA  dc  bis 3 
is  applied  to  the  input  ofthc  unit.  Keeping  the  input  drive  current  constant, 
the  frequency  of’ the  input  signal  is  varied.’  Measure  light  output  with  a 
silicon  photodiode  detec.tor  to  locate  the  3  db  intensity  points  to  determine 
bandwidth. 


4.6.8  Optical  output  rov.r.r  fPnpt).-  A  calib rated" ’silicon  phtodiode 
detector  shall  be  used  to  measure  the  optical  output  power  of  the  unit. 

(See  6.5).  The  distance  between  the  photodiode  and  the' fiber  end  shall  be  as 
pinal  1,  as  possible.  _ 
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A./’). 9  Wurrric^l  aperture  (M.A. ).-  -  Tne  numerical  aperturo  of  the  optical 
fiber  output  shall  be  determined.  Using  a  calibrated  silicon  photodiode 
detector  (see  6.5)  on  a  turntable,  the  detector  is  rotated  through  a  half  angle 
Q  until  the  relative  Intensity  of  power  output  falls  to  9C#  of  its  peak  value. 
(See  6.3). 

•  4,6.iO  Thermal  Impedance.-  With  the  device  mounted  on  a  heat  sink 

capable  of  being  heated  above  room  temperature,  it  is  driven  at  a  (0.13)  duty 
cycle  to  minimize ' self -heating  effects.  Measurement  of  peak  outout  wavelength 
versus  temperature  from  20°C  to  70°C  are  recorded..  In  order  to  take  into 
account  its  ov,n  heating  effects,  unit  is  then  operated  at  1005?  duty  cycle  at 
20°C  with  Ip  =  100  mA  and  peak  output  wavelength  is  recorded.  The  voltage 
drop  (Vp)  across  the  driven  output  is  then  measured.  (See  6.4). 

4-6.11  Linearity. -  With  the  device  driven  at  1  MHz,  a  spectrum  analyzer 
with  resolution  of  at  least  1  KHz  coupled  to  a  silicon  photodiode,  shall  be 
used  to  measure  the  second  harmonic  content. 


5.  PREPARATION  FOR  DELIVERY* 

5*1  Preservation,  packaging  and  packing.—  Units  shall  be  prepared  for 
delivery  as  specified  in  the  contract. 


6.  NOTE-S  • 

•  •  ... 

6.1  Abbreviations,  symbols,  and  definitions.-  The  abbreviations, 
symbols  and  definitions  are  as  follows: 


>P 
A  F 

I 

JF 

.1; 


“opt 

tr 

v„ 


peak  emission  wavelength 
bandwidth 
radiant  intensity 
average  foivnrd  current 
input  peak  current 
reverse  current 
optical  power  output 
rise  time 
fall  time 
voltage  drop 

brcakdoY.n  voltage  (reverse) 
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■V-N 


6,2  Radiant  intensity  (l).~  Radiant  Intensity  is  definod  as  follows: 

I  “  _PZ 


vdiere:  P-j.  is  power  measured  by  detector 

is  the  solid  angle  of  radiation  and  equal  to 

17 

2n*  i.'J  o  d Q 

6,3  Numerical  aperture  (N.A.).—  Numerical  aperture  is  defined  as 
N.A.  **  Sin  0 


6.4  Thermal  impedance  Thermal  impedance  can  be  calculated  taking 

elope  (  )  of  curve  vs  temperature  measured  in  4.6.10  and  the 

following:  ' 

Zt  e  At 

p 


where:  P  “  If  Vq 


•  and 


’  where:  If  =  peak  input  current  (100  n»A) 


A  T»  taken  from  graph 


6.5  KetVod  for  calibration  of  silicon  photodiode  detector.-  ■  Ibis 
information  can  be  found  pages  160  to  lyo  in  ,! laser  Parameter  I'.easurements 
Handbook. " 

6.6  Fiber  characteristics.- The  optical  fiber_  segments  use  in  manu¬ 
facturing  the  light  emitting  diode  devices  shall  come  fronToptical  fiber 
lengths  having  the  characteristics  shown  in  Table  VI* 
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Table  VI.- 

• 

• 

i  ‘  *  — 

Fiber  characteristics 

1 

Characteristics 

Kin  Nom .  • 

Max 

Unit 

V 

attenuation  (at  p) 

■  • 

50 

db/km 

core  diameter 

•* 

55 

62.5 

urn 

cladding  diameter 

125  ‘ 

um 

protective  jacket  diameter 

■  ~  500 

ym 

numerical  aperture  (N.A.) 

0.3 

tensile  strength  4 

50 

Newtons 

bending  radius- 


can 


5 


P  fl  o  m  7  l//tv< 

<jF  M  >’  c'<-  7o u 


-  Jt-jT  *  fit 


I  * 

V's 


Jt 

d  .  *■  distance  from  detector  ^  1.58  ca 

•  • 

/l  *»  soli.d  angle  of  radiation 

A  =  circular  area  of  detector  exposed  to 
radiation  * 

Q  *>  jangle  of  cone  (  B  ^  17°) 

* 

JP  "  radius  of  projection  »  0.5  cm 


l 

Figure  3  Esdiant  Intensity 
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I  LIGHT  EMITTING  DIODE  FOR  USF.  IN  FIBER  OPTIC  COMMUNICATIONS 

/ 

j 

Peso  9 

ble  V,  Subgroup  2.  undor  Details  column  for  Itocictanco  to  oolvonta,  add, 
Except  solvents  used  shall  be: 

t 

>  (a)  Methyl  alcohol,  per  0-.M-232,  Gr^de  A.  ^ 

(b)  Ethyl  alcohol,  per  O-E-CO76O,  Typo.l,  Greda  A. 

(c)  Isopropyl  alcohol,  par  TT-I-735>  Gredo  A. 

(d)  Three  (3)  parts  by  voluma  of  isopropyl  alcohol,  ao  cpcciflcd  in  (c) 
ahfove  and  ona  (l)  part  by  volnma  of  diet  tiled  trtor." 

Pa^o  10 

A-  6.1  add,  "except  colvonts  used  eh all  bo; 

(a)  Methyl  alcohbl  por  O-M-232,  Grudo  A. 

* 

(b)  Ethyl  alcohol  per  O-E-OO76O,  Typo  1,  Grado  A. 

(c)  Isopropyl  alcohblper  TT-I-735,  Credo  A. 


(d)  Th.'^e  (3)  parts  by  volume  of  isopropyl  alcohol,  as  specified  in  (c) 
ah>3vo  and  ono  (l)  part  by  volume  of  distilled  vs  tor." 

A.  5.8  line  1,  delete  "phtodiode"  and  substitute  "photodiode" 

Page  11 

A«<?,10,  lines  A  and  5,  delete  "20°C"  fund  substitute  "25°C" 
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pr/o.  /  PHY  St  CAL.  Dime m5/c 


MODIFICATION  OF  CONTRACT 


J  RfOU'MHON  •  PURCHASE  RIOUIST  NO 

V 

4  RROJICT  NO  <1/  apfhi  mMr  > 

<  AOMINItrinO  »r  (1/  Hhtr  tKmm  hlctk  i> 

1  y " A  i'A  ,  Sp  r  i  ng  f  i  e  Id 

240  Poute  22 
.'pringfieli,  !M  07081 

coot  |  C.3101A 

7  CONfRACIOR 

tom  (  4 

J  bAUUl  Y  tont 

NAME  AND 

r 

- 

f  \trttl.  ntf. 

IASi-'R  DTODi: 

LAROKA TOMES,  INC. 

(•woo 

/IP 

205  Forrest 

Street 

J-'etuchen,  !.M 

08817 

_  AMENDMENT  OR 

[  I  SOLICITATION  NO - -  -  -  —  _ 

i 

DATEO _ - _ _ _ (See  bUtk  9) 

PAAB07-76-C-8135 . 

DATED  7t  */{ 30  */**  ,  f } 


9  IMIS  81OCK  ARRUIS  ONLY  to  AMfNOMtNTS  Of  SOUClTATIONS 

|  ]  TK#  obo««  ni*nb«'*4  I*  nrrf>6»6  a*  f*  >ortb  .n  W«xl>  I  1  TK«  boor  o  dote  ip*oF*d  to*  imi^i  of  0*#«»  i  •»to*d*d,  '*•  »o*  **»#nd#d 

Offc'o'i  m«»»  o'kAowUdg#  r*c»*pf  of  »b*»  om#fidm#fil  p»  o»  to  t**»  bovr  ©nd  dot#  ip*<<R#d  *1  fh#  lobc'lottom.  o *  O*  om#m*#d,  by  #«•  of  lb#  fallowing  m#*»odv 

(a|  8y  ».g»..«g  o«d  i#tw>w-ng  _ <op-#»  of  *•»  om«ndm«nl,  (l»>  •/  o<k rtowl«dg<ng  r*<#ip»  of  »hi»  offlir>d«inl  on  #o<b  copy  of  »b*  ©*•'  »wbm«t»#d.  or  (r|  ly  t#pora»#  f*««*r  ®< 

«K,K  ,o<lvd#»  u  .*«„#*<#  to  tb#  .ol.otot  on  ond  amendment  Ao'"b.«t  TAltUtf  Of  YOU*  ACKOWIIDGMENT  TO  »f  RfCElVfD  AT  TMf  ISSUING  OfflCE  ft fOR  TO  THE  HOUR  AND 
DATE  SNClflf  0  M  A  V  RESULT  IN  REACTION  Of  YOU*  Off  f  *  If,  by  virtu#  of  *b.»  om#Mm«M  you  d«i«r#  to  chong#  on  oft«r  already  wbmdtod,  »ucb  tbong*  may  b*  mod#  by  telvgrom 
o»  »**'#r.  p*o»>d*d  tucb  >f  l«gio>*<  or  I# tl #r  makrt  r#f #rrnrv  »o  lb#  lolicrfofioo  ood  fH*«  dmfndmtnt,  a«d  >«  rac#»v#d  prior  to  lb#  op#n<*g  Hour  o«d  dot#  tp#ofi#d 

id  ACCOUNTING" An6~APP*0*RIATi6n  DATA  (\)  r^utreJ) 


It  THIS  *OCb  A*fUCS  OMIT  TO  MOO<fK>T»ON$  Of  CONTRACTS /ORDERS  A/Tf)  A  /TTa  r* 

(a)  [  )  TK««  Chong#  Ord#r  «MU#d  pursuant  to  • — ■■_.  - - — J  Q44  Q  -eopy - 

TK#  CKa-sr#  »»  fe  lb  •"  bloc*  1 1  a*«  mod*  to  tK#  abov#  »H^b#f#d  «ptoro«»/of'd#r 

fbl  [~ "]  TK#  abo>t  numb*'t<f  cootfoct /o»d#t  <t  mod>fi#d  »o  »#R#ct  tb«  odminttlmtiv#  cbong#i  (tucb  o*  cbpag#t  in  paying  ofRco,  appropriation  ddo,  »H  )  brA  in  Wocfc  11. 

(c)  fTT'l  Tb<»  Sopplnmentrl  Ag'#*m#nl  n  #nt#r#d  ml®  #u<w«nl  to  authority  of _ — Lit  L. _ .(  ^  )  .  ■  -  — — ■  -  — 

ft  modif'f  1  *>•  oho*#  m/mb**#d  cootrod  ot  »#t  forth  m  block  II. 

if  ofsctiFT  oTof^io  D  IPTc  AT  fori  ~  — — 

^Tiis  Modification  adds  to  thp  contract  a  third  and  lourth  cn^inGcring  sample^  rcducGs  the 
quantity  of  the  Pilot  Pun  from  five-hundred  .( 500)  to  two-hundred  and  fifty  (250)  units,  and 
changes  the  scheduled  delivery  dates. 


Section  E,  Supplies/Line  Item  Data,  is  changed  as  ,-t  forth  in  inclosed  DD  Form  SDA  69E. 

Section  F,  Description/Specifications,  is  amended  as  follows: 

Subsection  F.2  is  changed  as  follows: 

Aid:  Amendment  ,1  to  :’0S-5U  dated  29  Dec  75. 

Amendment  2  to  SCS-pll  dated  4  Aug  76. 

Amendment  3  to  PT.-dl  dated  20  September  76. 

Amendment  4  to  :'.CG-5H  dated  12  May  78. 


I  «<#p*  «  P'BidN  >*#»•*<*,  all  f#n#«  aod  <  f  fb«  4m «um#m  r#f#r#nc#^  M  W«ck  9,  a#  IwwMw  cbong#4,  urn##  *mchmmgm4  wn4  m  b^R  kwa  #»^f 


I  J 

Cl  TolZirSJs  'DOCUMENT  NOT  ,fOg,tC0  0  CONTRACTOR  IS  RECRWO  TO  MON  IMIS  DOCUMENT  AND  RIIXrtN  1  COPY  to  %»U*«G  0^« 


L.  J  TO  SIGN  THIS  DOCUMENT  l£J 

_ _ _ _ _  » 

I  *  NAMf  or  CONTRACTOR /ORRfROR 

m* 


fS<y»#N’#  «f  pmr%mm  to 


IS  NAME  AND  TffU  OR  SIGNER  (Tjf*  #r  firm*) 


1 17  UNITtD  STATES  OR  AMERICA 


®f  ?or»rtKd>f»g  ©#*•*) 


|«  OATI  SIONEO 

II  NAME  OR  CONTRACTING  Of  TOR  (  i  yfe  #r  peimt) 

IS  DATE  SIGNED 

STEPHEN  L.  Til  A  CM  EH 

Major,  Signal  Corps 

-  114  - 


*u  s. oovMtwMfwr  rniNTiNO office-  iin-i»-n> 


Modification  I  Jo .  1*00001  to: 
Contract  No.  DAAU07-76-C-8135 


Subsection  F.48,  Subparagraph  4  is  changed  as  follows: 

Change  -  Commander,  US  Army  Electronic:;  Common  l,  ATTN:  DHSEL-CT-LD  to 
Commander,  US  Army  Electronics  Research  and  Development 
Command,  ATTN:  DELNV-L-C  and  Commander,  US  Army  Electronics 
Command,  ATTN:  DRGEL-PP-l-PI-1  to  Commander,  US  Army 
Electronics  Research  and  Development  Command,  ATTN:  DELSD- 
D-PC. 


Section  H,  Supplies  Schedule  Data,  is  changed  as  set  forth  in  inclosed 

DD  Form  SDA  69H. 

Section  1,  Inspection  and  Acceptance,  is  amended  as  follows: 

Section  1.14 

Change  -  Commander,  US  Army  Electronics  Command,  ATTN:  DR5EL-CT-LD, 

Fort  Monmouth,  N.I  07703  to  Commander,  US  Army  Electronics 
Research  and  Development  Command,  ATTN:  DELNV-L-C,  Fort 
Monmouth,  NJ  07703. 

Change  -  Commander,  US  Army  Electronics  Command,  ATTN:  DRSEL-RD-ET-2, 
Fort  Monmouth,  NJ  07703  to  Commander,  US  Army  Electronics 
Research  and  Development  Command,  ATTN :  DELNV-L-C,  Fort 
Monmouth ,  N J  07703 • 

Change  -  Commander,  US  Army  Electronics  Command,  ATTN:  DRSEL-PP- J-PI-1, 
Fort  Monmouth,  NJ  07703  to  Commander,  US  Army  Electronics 
Research  and  Development  Command,  ATTN:  DELSD-D-PC,  Fort 
Monmouth,  NJ  07703. 

Section  J,  Special  Provisions,  is  amended  as  follows: 

Add:  Subsection  J.10  as  follows: 

32/  J.10  Government  Property  f.,a teriai 

n.  Subject  to  the  "Government  Property"  provloton  of  this  contract  (see  Section  L), 
the  Government  will  furnish  to  the  Contractor  nil  of  the  following  property: 

UNIT  GROSS  APPLIES  TO 

STOCK  NUMBER  DESCRIPTION  ALLOWANCE  ALLOWANCE  CONTRACT  ITEM  (SLIN) 

N/A  Graded  Index  Fiber  1  Reel  1  ea  CLIN  0001 

Type  ITT  GG-02-8  (50  Meters) 

Note:  Material  to  be  consumed  during  performance  of  contract. 
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Mo  U  fi cation  Ilo.  TOGOOl  t'o: 
’on tract  No.  J/iAB07-76-C-8l35 


b.  IVllvery  of  0'<v"i  n>-rit  fun  tshM  proj—r’  ,•  v!',i  b»-  •ui  >  Mu  i>ritrot  tc.r  in  tb*  manner 
determined  by  thi*  f  "nlia -t  In..*  officer,  fi-’  /(  rr  ■  n*  pr-;crty.  .''•tiding  all  :»u‘  it  prot'erty 
acquired  by  the  ‘V  !  r  irtor,  nil  non-expe.idnblv  property,  nnj  uny  expendable  items  of 
property  net  cx^-nlcd  1  eonnec.lon  with  this  contract,  shell  be  delivered  by  the  Contrac¬ 
tor  to  the  Government,  F.O.D.  Contractor's  plant ,  and  then  shipped  by  Government  Pill  of 
Uidlng  In  accordance  with  Instructions  received  from  the  Contracting  Officer,  unless  the 
Contracting  Officer  directs  or  authorises  the  Contractor  to  dispose  of  such  property 
otherwise.  Disposal  Instructions  regarding  scrap  or  wastage,  If  any,  will  be  given  to 
the  Contractor  by  the  Contracting  Officer  at  a  later  date. 

c.  Within  thirty  (30)  days  after  Government  furnished  property  Is  determined  by  the  Con¬ 
tractor  to  be  lost,  damaged ,  destroyed,  no  longer  usable,  or  no  longer  needed  for  the 
performance  of  the  Contract,  the  Contractor  shall  notify  the  Contracting  Officer  thereof. 

d.  The  Contractor  agrees  that  the  o.'crnment  Furnished  Material  listed 
above  is  sufficient  as  to  quantity  to  perform  the  contract. 

Section  K,  Contract  Administration  Data,  is  amended  as  follows: 

Delete:  Subsection  K.2(a)  in  its  entirety  and  substitute  therefore: 

The  Purchasing  Office  Representative  is: 

NAME:  CPT  Roy  W.  L'Heureux 

ORGANIZATIONAL  CODE:  DRSEL-FC-C-CS-2(LHE) 

TELEPHONE  AREA  CODE  AND  NO.:  (201) -532-1436 

AUTOVON  NO.:  992-1436 

Section  M  is  amended  as  follows: 

DD  1423  Form,  Exhibit  B,  Item  B002  and  Exhibit  D,  D001: 

Change  -  Code  W15P7N  to  W15P8S. 


I 

II 

FCO  responsibility  for  this  contract  has  changed  as  follows: 

FROM  TO 

Mr.  Gordon  McMain  Stephen  L.  Thacher 

DRSEL-PC-C-CS-1  Major,  Signal  Corps 

DRSEL-PC-C-CS-2(THA) 

Phone:  (201)-532-3506 

113 

Inclusion  of  the  above  changes  shall  be  at  no  additional  cost  to  the  Government. 
All  other  terms  and  conditions  of  this  contract  remain  in  effect. 
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I 


i'aki  tt  *i  (  i ion  i  or  nir  srnroui-E 

SUPPLILS  LIN  fc  ITEM  DATA 


5.  Quantity* 


L_:  1 


O1  ‘OlAA  p| 

Sc’f*  to.  acrn 


PROC  IN'  'KtiMfNT  10  MO.  (PIINl 

UAA  i  *>  #‘-Y«  ^ 

7.  uVlT  PH  I C  f 


12-  FSCM  AMO  PAM  T  MUM  St  A 


J _ [iWUUl  |  |page[ 

6.  total  itcm  AMOUNT* 


ILO  LiVAJ 

14.  *if  T  roor  s 


14.  klTT  roors  15.  noun  1 6.  OuAMTlfv  VAMiANf  r  '  |7.  IHm/PROJ  U(J*  18.  S  VC  /  ACCM  C  T  U  S€ 

A.»yA  4. AC*  a.  oven  4-  unoim 

UJ  LD  Lll  I  ,-.;k;k  ;  ampi,f.;|  L__J'  1 _ 1'  I _ I  I  C9O110056C9CA/00 _ | 

”  P.T»  Fngi  neerin;;  Samples  in  accordance  with  Para.  1.2.1?  and  3.1.7  of  KCH1K, 

No.  15,  PC:'- 511  and  Gubr.ect  j  on  F.47.  The  samples  shall  bo  comprised  of  two  submissions: 

10  samples  for  the  first  submission  and  lO  samples  for  the  second  submission,  for  a  total 
of  TO  s/unples.  Commercial  l*ackaging,  lacking  aril  Marking  in  accordance  with  Subsection  j 

G«U . 


S.  QUANTITY* 


a  Pr*CH  7.  UNIT  PRICE 

UNIT 


a.  total  item  amount* 


0001AA 


V  SCT V  10.  AC  AN  11.  N5N 

CLAS 


Hi  IM 

14.  StTC  COOC  S 


"  j?  '£j*  c'y*  [|:;nGK  P.AMPL.FG  I  j  |t  T"“  |x  1 _ I  I  C96HQO56C9CA/OI  I 

ii.  otscoiPTivt  oat*  Fngineering  Samples  in  accordance  with  Para.  1.2.12  anti  3.1.7  of  KCJPPR  No. 
15,  PC;-;, -511  and  Subsection  F.47.  The  samples  shall  be  comprised  of  four  submissions:  10 
samples  for  the  first  and  third  submissions  and  16  samples  for  the  second  and  fourth  sub¬ 
missions,  for  a  total  of  52  samples.  Commercial  Packaging,  Packing  and  Marking  in  accord¬ 
ance  with  Subsection  0.4. 


12.  FSCM  AND  PART  NUMBER 


16.  QUANTITY  VARIANCE  17.  ITCM/PROJ  MCA  16.  SVC/AGCnCY  USE 

A.  OVt  A  I.UNOEN 


$.  QUANTITY* 


l0001AC_i-|  | _ 1 

9.  *’-Ty  10.  ACAn  If.  MSN 

ir  (HLI  L  Ji 

14.  SITE  COOES  \i.  | 

A.PQA  4. AC*  C.ro* 

Ll  Hi  0  L 


a  PURCN 
UNIT 


7.  UNIT  PfflCC 


12.  FSCM  AND  PART  NUMBER 


S.  TOTAL  ITEM  A hAOUMT* 


14.  5ITE  CODES  1$.  NOUN  16.  QUANTITY  VARIANCE  17.  1TEM/PA0J  M6A  IB.  SVC/A6ENCT  USE 

A,  *QA  4. AC*  C.roA  A.OVKR  4.  UNO*  4 

£j  0  |  PILOT  RUN  |  |___>  |  |x  | _ |  |  C96NOO56C9CA/OO _ j 

i».  dt scbiptive  oat*  pilot  run  comprised  of  a  quantity  of  five-huncred  (500)  acceptable  units 
in  accordance  with  Para.  3.1.10  of  FCIPPR  No.  15,  Subsections  F.l+9  and  5CS-5U. 
Commercial  Packaging,  Packing  and  Marking  in  accordance  wtih  Subsection  G.U. 


5.  QUANTITY* 


B.  TOTAL  ITEM  AMOUNT* 


4.  ITEM  NO.  5.  QUANTITY*  •.  PUACM  7.  UNIT  PAlCt  8.  TOTAL  ITEM  AMOUNT* 

UNIT 

I0001ACM  I  1  I  JjT  I  *|  N  I  *|  NOP  | 

».  set*  )0.  A  CRN  II.  NSM  12.  EJCM  AND  PART  HUMBER  |J.  ClRR 

uT  r^j  L__N _ ,  ,  ,  j  i _ _ _ i  u 

IA.  SITE  COOE5  15.  NOUN  l(.  OUANTITE  VARIANCE 17.  ITEU/RROEUCR  IB.  SVC/ABCNCV  USE 

A.*OA  4. AC*  C.P04  **  OVCN  4.-UN0I4  .  .  . 

sj  g  (3  |  pilot  mm  i  |  |*  |  1%  | _ (  |  C96N0056C9CA/01 _ | 

ib.  oEBCRiRTivc  data  pqiot  rUn  comprised  of  a  quantity  of  two-hundred  and  fifty  (250)  acceptance 
units  in  accordance  with  Para.  3.1.10  of  ECIPPR  No.  15,  Subsections  F.49  and  SCS-511. 
Commercial  Packaging,  Packing  and  Marking  in  accordance  with  Subsection  G.4. 


»j  N _ 

12.  FSCM  AND  PART  NUMBER 


16.  OUANTITY  VARIANCE  17.  ITEM/PROJ  M6R  IB.  SYC/A6ENCY  USE 

»•  OVIK  4.UNOI4 

I _ I*  ( _ I*  I _ |  |  C96N0056C9CA/01 


*»Ef*SSSNTI  NH  AMOUNT  Of  MCMASI/MCICASt  WNfN  MOONY  MO  IXISTMO  ITEM  NO. 
N  -  NOT  AffUCAlU  I  ■  ESTIMATED 

U  «  UNOENNmZED  -  (M  QTV  AND  »)-  OKECASE 

Mtfm  not  WAumr  mao  ♦  o*  -  <m  item  no.)  -  addition  or  bastion 

CMRi  CONTROUEO  HIM  EfT  EOMT 

OO  TORU  RROROIIO  (SDA  III)  ABB  71  ,  ^ 


E  -SOUKS 
D  -  DESTINATION 
O  —  MTSAMEPIATE 


"JlL"- 


I  Kill  'll  .IKlIMI  III  III  Nil.  M’  I  IN  )  I/.  ’ 


CONTINUATION  SHEET 


DA  A  IK 1 .  -Y<  -C-Ml  Vj 

PART  II  SECTION  H 
SUPPLIES  SCHEDULE  DATA 


I ’OUUOl  I  |p»cr|  5  I  Of  I  0 


—  4.  [TEM  NO.  5.  AC«N  6.  SHIP  TO  7.  MARK,  f  OR  8.  DEL  SCMEO  DATE  9.  ENDING  DATE  10.  OEl  SCHEDULE  QTv* 

(WHEN  appl} 

|  0001AA  +  Ml  |  Wl^tV'J  |  |  ||  ||  _  |  |  1  LOT 

It.  17T7  lirT'JA  I  TEAT  SERIAL  NO.  fl.  ENDING  SERIAL  NO.  M-  Hp  15.  MIL  STRIP  DOC  NO.  AND  SUFFIX  7*7  CUN  'DENT 

U  AS  (WHEN  APPL)  PR*  E*MI8IT 

LU  I _ I  I _ I  I _ I  1 _ U  I  0001 -  I 

t7.  descriptive  data  r,j  Ln(r,j nee ri ng  Samples  (10  each) 

SHIP  TO:  Commander 

US  Army  Elec  Ironies  Research  &  Development  Command 

ATTN:  DELNV-L-C 

Fort  Monmouth,  NT  07703 

_ DELIVERY:  1  Aurust  78 _ 

4.  ITEM  NO.  5.  AC  RN  6.  Ship  r0  7.  MARK  FOR  8-  DEL  SCMEO  OAT£  9.  ENDING  DATE  10.  DEL  SCmCOULE  QTv* 

(WHEN  APPL) 

I  0001AAM  Ml  IW15RMSI  I  II  II  I  I  1  LOT 


_ DEI 

4.  I T  t  M  NO. 


5.  aCRn  8.  Snip  to 


0001AAH  |AA|  |  Wl^l'MQ 


11.  SCTT 
CLAS 


12  CON  ITEM  SERIAL  NO  ,3-  EnDinG  SERIAL  NO.  14.  '  5?  IS.  MlLSTRlP  OOC  NO.  AND  SUFFIX  1b.  CLIN  lOENT 

(WHEN  APPll  pfi’  ExmSlT 


HJ 

17.  DESCRIPTIVE  OATA 


Fourth  Engineering  Samples  (16  each) 
SHIP  TO:  Oame  as  above* 


DELIVERY:  1  r.t-ntcral-r  1^7  H 


11.  SC  T  T 
Cl  AS 


fvM 

larTcN  i 


MARK  FOP  8.  del  SChED  DATE  9.  ENDING  DATE  10.  OEL  SCHEDULE  3Tv* 

(WHEN  APPL) 

I  II  II  I  I  1  Lot 


LmiiliJ  I _ I  L _ I  I _ J  I  1  _ 

TEm  SERIAL  no.  1  J.  ENDING  SER  AL  NO.  »4  'SP  15.  MILSTRIP  OOC  NO.  ANO  SUFFIX  16.  CUN  lOENT 

(WHEN  A  FPL )  PRI  EXHIBIT 

_ I  l _ I  U  I _ U  l  0001  I 


it.  ocscriptivc  Confirmatory  Samples  (25  each) 

SHIP  TO:  Commander 

US  Army  Fie  ctronics  Command 
ATTN:  DRGFL- RD-ET-2 

Fort  Monmouth,  NJ  07703 

_ DELIVERY:  480  pays  after  effective  date  of  contract. _ _ 

r  FTem  mo.  5.  ACRN  8.  SHIP  TO  7.  MARK  FOR  8.  DEL  SCHEcTdaTC  9.  ENDING  DATE  1^.  DEL  SCHEDULE  OTy* 

P001AB  f-|  |M|  |W15P8S,  |  |  |  ||  ,WHtM*PPU(  |  i  Lot 

fl*  5CT*  12.  CON  ITEM  SERIAL  NO.  13.  EnOinG  SERI  AL  NO.  M.  T*P  IS.  MIL  ST  RIP  DOC  NO.  AND  SUFF I X  16.  CUNlUfNT 

•'AS  (WHEN  APPL)  PBI,  FNMlRlT 

y  i _ i  i _ i  lj  i _ u  i  0001  i 

i7.  ocscRiPTivt  o»t»  Confirmatory  Camples  (25  each) 

SHIP  TO:  Commander 

US  Army  Electronics  Command 

ATTN :  PRSEL-CT- LD 

Fort  Monmouth,  NJ  07703 


DELIVERY:  840  Days  after  effective  date  of  contract. 


ACRN  b.  SHIP  TO 


7.  MARK  FOR 


6.  OEL  SCMEO  04TC 


0001AB.H 


W15P7N| 


ENOING  oate 

(WHEN  APPL) 


0.  OEL  SCHEDULE  OTY* 

I  1  LOT 


11.  SCI* 
CCRJ 


12,  COM  ITCU  SERIAL  MO.,  U.  CMOIMG  SERIAL  MO.  M.  T5R  iTl  MILSTRIR  OOC  NO.  AMD  SUFFIX  IS.  ClINIDtMT 

IWHtN  »RRl)  °R I  CKHlStT 


17.  otjcRiRiivi  o»t»  Confirmatory  Samples  (25  each) 
SHIP  TO:  Commanlor 


I  0001  | 


US  Army  Electronics  Research  &  Development  Command 

ATTN:  DELNV-L-C 

Fort  Monmouth,  NJ  07703 


DELIVERY:  1  January  1978 


*  «{Rtil{  NTS  A  NET  INCIEASE/OECREASE  WHEN  NO  ♦  Ot  -  APR  EARS  AFTER  THE  ITEM  NO. 


(  R  ESTIMATED 
-  (IN  OTY)  -  DECREASE 

♦  OR  -  (IN  ITEM  N0)  =  ADDITION  OR  DELETION 
DO  ROHM  PPOPOSRO  fSDA  «R H)  APR  71 
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------  -  -  -  •  —  •  - 

‘  If  .  ~  ~  V l»«.i  1  • 

1  “  IHlMl  II)  HO.  (r  1(H)  ] 

i.  ?.piTh  “j 

3. 

CONTINUATION  SHEET 

j  j  DAAH07- 

1  y  ■> _ iJ 

1  !  '00001 1 

PAGE  I  6  1  or  |  2, 

PART  II  SECTION  H 
SUPPLIES  SCHEDULE  DATA 


5.  ACHN  ft.  SHIP  TO 


7.  mA»k  f  OR 


9  nn  scmco  patf  9.  ending  date 

(WHEN  APPL) 


10.  of i  scMf  ouie  oty* 

|  1  LOT 

_ I  1 _ _ _ _  i  I _ _ _ 

IS  MILSTRIP  00  C  HO.  AMO  SuFMX  16.  CUN  |0€nT 

C  / «l  8*  T 

I  III  0001  I 


I  0001AB|'  |  (\A|  |  WL^lYN)  |  |  | 

It!  $7Ty  ^  12.  CON  ITEM  SERIAL  NO.  13.  EMOING  SfRt*L  nO.  I4-  T^p 

CIA*  (WHEN  APPl)  PP' 

LJ  I _ I  I _ I  l — I  1 - L) 

it.  ocschiptivi  data  Con  fi  rina  to  ry  Camples  (2'j  each) 
oil  !  [’  TO:  Comm an  lor 

U.'  Army  .1  ectron  j  cs  Kt'Sf'ureh  K  Development  Command 
ATTN:  I’KLNV-L-C 
Fort  Monmouth,  N-i  07703 
DELIVERY:  2  January  l’JO 


T.  item  »o.  5.  acrn 6.  ship  in 

I  0001AC  |-|  (VAj 


7.  MARK  FOR 

L _ ! 


0.  Oti  SCHED  date  9.  Ending  date 

(WHEN  APPL  ) 


II.  scty 
Cl  A  5 


12.  CON  ITEM  SEPl.l  HD.  n-  f"i^tGN5,'pRpU  M9'  ,4'  P«^ 


J  LJ 


\n  i _ i  i - 

17.  descriptive  oata  Pilot  Run 

SHIP  T\*:  Commander 

1  l.l:'.  Army  Fleet. roni  e::  Conunand 

ATTN:  DHSFL-CT-LD 

Fort  Monmouth,  N.J  07703 

DELIVERY:  C')0  Days  after  effective  date  of  contract. 


10.  OCL  SCHEOULE  QTV* 

'i  I  1  LOT 

-  *~  CUN  ,p 

E  XHlBI 

0001  I 


ts  MILSTRIP  OOC  NO.  ANO  surrix  16.  CUN  IDENT 

EXHIBIT 


i~  ITEM  NO. 


5.  A  CRN  ST  SHIP  TO 


7.  MARK  TOR 


|  QQ01AC  |  *|  fAj  IW15P8G. 

I.  SCTY  1—1  12.  CON  ITEM  SERIAL  NO.  13. 


0.  DEL  SCHCO  DATE  9.  ENDING  DATE 
(WHEN  A  PPL  1 


L 


Ending  SERIAL  NO.  I4-  f$P 
(WHEN  APPl)  PRt 

_ I  U 


J  L 


10.  DEI  SCHEOULE  OTy* 

J  |  1  LOT 


15.  MILSTRIP  OOC  NO.  AND  SUFFIX  16.  C £ 


i_y 

it.  descriptive  dat*  pilot  Run 

SHIP  TO:  Commander 

().'  Army  Electronics  Research  &  Development  Command 

ATTN:  DELNV-L-C 

Fort  Monmouth,  N.J  07703 


U  I  0001  I 


«.  ITEM  NO. 


DELIVERY:  1  August  1979 

5^  A  CRN  S.  SHIP  TO  7.  MARK  TOR 


B001  (M  AA  lwl^^;  I 


8^  DEL  SCHED  DATE  9^  ENDING  DATE  10.  DEL  SCHEDULE  OTY* 

(WHEN  APPL)  1  r  orr 

i  i  i  j  l  1 


II.  SCTy 
CLAS 


12.  CON  ITEM  SERIAL  NO.  13.  EnOinG  SERIAL  NO.  TSP 

(WHEN  APPL)  PPI 


15.  MILSTRIP  DOC  NO.  AND  SUFFIX  16.  CLIN  IDENT 

riniRiT 


J  LJ 


0003 


UJ 

it.  descriptive  oat*  Report  on  Thirl  Engineering  Camples 

SHIP  TO;  (2  copies)  Commander 

ur>  Army  Electronics  Research  &  Development  Command 

ATTN:  DELNV-L-C 

Fort  Monmouth,  NJ  07703 

and  1  copy  to  Wl^FJ'R 

DELI  VERY:  1  August  1978  _ _ _ 

- — JTTm  NO. - 5.  -ACRN  6.  SHIP  TO  7.  MARK  FOR  8.  OEL  SCHED  DATE  9.  EN0in4  DATE  10.  OCL  SCHEDULE  OTv* 

(WHEN  AP  PL  I 

j  I  i  i  i  lot 


I  BOOl  H  |  AA|  I  Wl^PcJ  [ 


If.  SCTY 
CLAS 


12  CON  ITEM  SERIAL  NO..  13.  EnOING  SERIAL  NO.  U  TSP  |5.  MILSTRIP  OOC  NO.  ANO  SUFFl  X  16.  CUN'OENT 

1  ‘  ‘  iui.ir*.  a  aoi  1  DO)  EXHIBIT 


(WHEN  APPL) 


UJ  I _ I  I _ I  LJ 

it.  descriptive  data  Report  on  Fourth  Engineering  Camples 
SHIP  TO:  2  copies  to:  Address  above 
1  copy  to  W15F7R 

DELIVERY:  1  September  1978 


JJ  I  0003  I 


NHMISENfS  A  NfT  INCKASf /DECREASE  WHIN  NO  +  OK  -  APPIAKS  AFTIK  THI  ITCH  NO. 


t  3  (STIMATEO 
-  (IN  QTT)  «  DICR CASK 

♦  OK  -  (IN  ITEM  NO  1*»  ADDITION  01  OEIETION 
oo  torr  proposed  I sda  iwij  Apr  75 
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|  .  . . .  (M •  IF 1 1  H  1 

H<  N<i 

**  1 1 N 1  |/.  'f-IIH 

1,'Hj 

i. 

w 

■  t 

f  .  CONTINUATION  SHEET 

j  l>AAI»>Y-  1  ■ — ( *  — « V 

r»ot  |  7  |  of  |  fj  | 

PART  It  SCCTION  H 
SUPPLIES  SCHEDULE  DATA 


4.  iffM  NO. 


5.  ACHN  6.  SHIP  FO 


/.  MARK  f  OR 


fl.  DEL  SC Hf  0  DATE  9.  CnOiNG  DATE  10.  DEL  SCMtOULE  OFF* 

(WHEN  APPl  ) 

|  COOj  |-|  (VA I  I  WJ.')17R|  I  II  III  I.  _ J:  _ 

ii.  sc t v  1 2!” con  item  serTaT  no.  t3.  Ending  serial  no.  1 4.  TTp  Ts.  mustrip  ooc  no.  ano  suffix  167  clin  ioenT- 

CL  AS  (WMCN  A  PPL  I  CtMlBlT 

_ U  I  0004  I 


lil 


J  L 


L 


17.  OCSCUl.TlVt  O.T. 


Final  Report 


SHIP  TO:  W15IVR 

Delivery:  Draft  due  890  days  after  effective  date  of  contract. 
For  additional  delivery  data,  see  Exhibit  C,  Sequence  No.  C003. 


4.  ITEM  NO. 


“X  ACRN  6i  SHIP  TO 


7.  MARK  FOR 


|  C003  F|  ftA|  |  W15 P7R| 


8.  OEL  SCHEO  DATE  9*  ENDING  DATE 
(WHEN  APPl) 


J  L 


11.  SCI T 
CLAS 


J  L 


10.  DEL  SCHEDULE  OFy* 

I  1  LOT  J 


12.  CON  ITEM  SERIAL  no.  l3'  *"DinG  SERIAL  NO.  |4.  TSP  15.  MILSTRIP  OOC  NO.  AND  SUFT|X  1b.  CLIN  pOENT 


(WHEN  APPL  1 


CKMIfilT 


U 


y  1 _ 1  1 _ 

17.  of scbiptive  da ja  f’inal  Report 
SHIP  TO:  W15P7R 

DELIVERY:  Draft  due  1  March  1980. 

For  additional  delivery  data,  see  Exhibit  C,  Sequence  No.  C003. 


L)  I  0004  I 


T  <rrzTuo~ 


5.  . CRN  4.  Shi>  to 


I  C004  n  ,AA|  |  W15PYR| 

1  1."sCTV  ^  12rT0N  ITEM  SERIAL  NO.  13. 


T  MARK  FOR  "  iT  DEL  SCHEO  DATE  9^  EnDIng7)aTE 

(WHEN  APPL) 

I _ I  I _ I  1 _ 1..L0T - 1 

IS.  MILSTRIP  DOC  NO.  ANO  SUFFIX 16.  CL»N  (DENT 


10.  DEL  SCHEDULE  OTY* 

1  LOT 


L 


Ending  5ER:al  no.  *4'  Tsp 
(when  appl)  PR| 

_ I  U 


y 

I?,  ofscaiptivc  o»t»  General  Report 


SHIP  TO:  2  copies  -  W15P7R 

DELIVERY.  840  days  after  effective  date  of  contract. 


E  X  Hi  8 1 

0004 


10.  OEL  SCMEOUl C  QTY 

,  1  LOT 

_J  I - \  I 

15.  MILSTRIP  DOC  NO.  ANO  SUFFIX 


7;  I TC M  NO.  5.  ACRN  V.  SHIP  TO  7.  MARK  FOR 

I  COO 4  1+1  |AA|  I  W15F7R|  j  |  j 

12.  COA  ;TEm  SERIAL  NO.  13.  ENDING  serial  NO.  16.  TSP 
(WHEN  APPL)  **•' 

I _ 1  I _ I 


8.  DEL  SCmED  Date  9.  ENDING  DATE 
(WHEN  APPL) 


11.  SC  T  V 
<1  AS 


U 

i7.  ofscuiptivi  o»t»  General  Report 


SHIP  TO:  2  copies  -  W15P7R. 
DELIVERY:  2  January  1980 


l_l 


L 


16.  CUN  lOENT 
r  KHipiT 

I  000 4  I 


4.  ITEM  NO.  ACRN  6.  SHIP~ TO  7.  MARK  FOR  8.  OCl  SCHEO  DATE  9.  Cn6|NG  DATE 

(WHEN  APPL) 

|  E001  |-|  1  AAj  |  W15P7fl  |  ||  || 

I).  SC  T  T  12.  CON  ITEM  SERIAL  NO.,  13.  ENDING  SERIAL  NO.  18.  T  SP 

CL  A3  (WHIN  APPL)  PRf 


JO.  OCL  SCHEDULE  OT V • 

1  1  LOT 


J  LJ 


U  I _ I  I _ ,  _ 

17.  ocjiniMivt  o»r«  Production  Capability  Demonstration  Plan 
SHIP  TO:  W15P7R 

DELIVERY:  690  Days  after  effective  date  of  contract. 


15.  MILSTRIP  OOC  NO.  ANO  SUFFIX 

I _ _ u 


It.  CUN  IOF.NT 
f  XMIBU 

I  0007  I 


•RIFfIStNTS  A  NIT  (NCRIASI/OKRtASt  WHIN  NO  +  OR  -  kffUll  AFTER  THI  IK M  NO. 


I  -  ISTtMATtO 
-  (IN  OTT)  -  OfCIIAII 

♦  OR  -  (IN  (TIM  NO  ADDITION  OR  OIUTION 

00  FORH  PROPOtCO  fSDA  ttH>  APR  71 
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CONTINUATION  SHEET 


I.  -----  in'-  1  MnUl  M  I  *f~»  NO.  Il'MN)  T?.  5TTTn  "  r3> 

j  !>AA!'(  ’-Hi  yj  |  |  LOUUU^  p  a  gc  |  | 

PART  II  SECTION  H~  ~ 

SUPPLIES  SCHEDULE  DATA 

7.'*marVfoP  B.  Dl  L~SCHtO  OATt  0.  C  nDinG  Da  T|  10.  Dtl  SCmCOUM 


4.  item  NO.  5.  ACRN  6.  SHIP  TO  7."M»R»roP  B.  Dl  L~SCMf  0  OATt  0. " f  nOinG  Da  T|  |0.  DE  L  SCHEDULE  OTv* 

(WHEN  APPl) 

I  t:opi  ♦  I  LJ  1  IjizLZiil  I _ |  i  _ |  | _ I  I  i  lot 

II-  SCTY  12.  CON  HEM  SEHiAl  NO.  13.  ENDING  SfMlAl  NO.  s  p  IS.  U|LSTR|P  DOC  NO.  ANO  SUFFIX  16.  ClIN  lOENf 

CLAS  IWhEn  A  P  P  l  )  PR|  EXHIBIT 

LJ  I _ I  I _ I  L_l  I _ U  I  0007  I 

17.  otscHiPtivt  qata  Capability  Demonstration  flan 


i’H.l  P  TO:  W1517H 

Di;LI  VKRY :  1  /Vufr,u:;t.  1979 


5.  AfRN  6.  ‘•IMP  TO 


0.  f)Et  SCHfODArC  9.  ENDING  DATE  to.  DEL  SCMtnuif  OlT* 

(WHEN  APPL) 

I  II  111  LOT 


I  000»  H  LJ  I _ |  L _ |  I _ I  | _ |  I  1  lot _ 

11.  Sf  T  Y  1 2 .  CON  ITEM  SEPIA!  NO.  1  J-  *  NtJING  «.?  »'(AI  NO.  14  »•'*  IS.  MIlSTRlP  DOC  NO.  ANO  SuFTlX  IN.  CLIN  iTjIn» 

CLAS  I  WMlNAPPi)  I'B'  FIHIRII 

to  I _ _ _ J  I _ ^ _ I  LJ  I _ U  I _ I 

i7.  otscm.Tivc  oat.  Additional  Life  Testing 


DELIVERY:  To  be  completed  by  81)0  days  after  effective  date  of  contract. 


11.  set. 

Cl  AS 


MJ  I _ I  I _ I  L 

12.  CON  ITEM  SERIAL  NO.  13.  ENDING  SLRAi  NO.  1 4* 


l*MtN  APPl  ) 


DEL  Sf.MEO  DATE  9.  ENDING  DATE  10.  OCl  SCnfOULl  OTy* 

( IN  HE  N  APPL) 


T*p 15.  MILSTNfP  OOC  NO.  ANO  SUFFIX  16.  C  L  iVlOE  NT 

pR'  EXHIBIT 


I?.  oc5c«i»i,vc  o.t»  Additional  Life  Testing 
DELIVERY:  2  January  1980. 


II.  scty 

CLAS 


5.  A  CBN  6.  SHIP  TO  7.  MARK  FOB  0.  DEL  SCHCO  DATE  9.  ENDING  DATE  10.  OCl  SCHEDULE  OTT* 

(WHEN  APPL ) 

LJ  L _ I  I _ I  I _ I  I _ I  I _ 

12.  CON  ITEM  SERIAL  NO.  13.  ENDING  SERIAL  NO.  H-  T*p  15.  MILSTBlP  OOC  NO.  ANO  SUFFIX  16.  CLIN  lOCMT 

(WHEN  APPL)  PB|  FXHIBIT 

I - 1  I _ I  LJ  I _ U  I _ I 


17.  t  OCSCDIPTIVC  DATA 


•(PRESENTS  A  NET  INCREASE/DECREASE  WHEN  NO  +  OR  -  ARREARS  ARTER  THE  ITEM  NO. 


(  -  ESTIMATED 
-  (IN  OTT)  »  DECREASE 

♦  OR  -  ON  ITEM  NO  )  *  AOOITION  OR  OEIETION 

DO  R OAM  PROPOSED  (SDA  UH)  APR  7» 
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29  Doccmbor  1975 


LIGHT  EMITTING  DIODE  FOG  USF.  IN  FIBER  OPriC  COMMUNICATIONS 

Paso  9 

Table  V,  rubRrouo  2.  undor  Dotails  column  for  Rocictnnco  to  oolvcrrte,  add, 
"oxcopt  solvents  uocd  shall  bos 

(a)  Kothyl  alcohol,  por  O-M-232,  Grade  A. 

(b)  Ethyl  alcohol,  por  O-E-CO76O,  Typo  1,  Credo  A. 

(c)  Isopropyl  alcoI^)l,  por  TT-I-735,  Credo  A. 

(d)  Thro  a  (3)  parts  by  volumo  of  isopropyl  alcohol,  ao  cpsclficd  in.(c)-- 
above  and  ona  (l)  port  by  volume  of  distilled  taler. " 

Paso  10 

4.6.1  arid,  "excopt  colvonts  used  ehall  bo: 

(a)  Methyl  alcohol  por  0-M-X32,  Credo  A, 

(b)  Ethyl  alcohol  par  O-E-CO76O,  Typ3  1,  Credo  A, 

(c)  Isopropyl- alcoholper  TT-I-735,  Grodo  A.  . 

(d)  Three  (3) "parts  by  volume  of  isopropyl  alcohol,  as  opoclficd  in  (c) 
above  and  one  (l)  part  by  .volume  of  distilled  vsator."  ... 

4.6.8  line  1,  delete  "phtediode"  and  subotituto  "photodiodo” 

\  , 

Pa^o  U 

4.6.10,  lines  4  and  *5,  delete  "20®C"  and  substitute  "25°C" 


ELiaemwics  command  scs-5ii 

TECHNICAL  REQUIREMENTS  AMENDMENT-2 

U  August  1976 
SUPERSEDING 
AMENDMENT-1 
29  December  1975 

LIGHT  EMITTING  DIODE  FOR  USE  IN  FIBER  OPTIC  COMMUNICATIONS 

This  amendment  forms  a  part  of  Electronics  Command  Technical  Requirements  SCS-511, 

lii* August  1975 

Page  7 

Table  III,  Subgroup  3,  under  Min  column  for  Spectral  width,  delete  "1*0". 

Page  9 

Table  V,  Subgroup  2,  under  Details  column  for  Resistance  to  solvents,  add, 

"except  solvents  used  diall  be:  • 

(a)  Methyl  alcohol,  per  O-M-232,  Grade  A. 

(b)  Ethyl  alcohol,  per  0-E-00760,  Type  1,  Grade  A. 

(c)  Isopropyl  alcohol,  per  TT-I-735,  Grade  A. 

(d)  Three  (3)  parts  by  volume  of  isopropyl  alcohol,  as  speolfied  in  (c) 
above  aid  one  (1)  part  by  volume  of  distilled  water." 

*  . 

Page  10 

l«.6.1  add,  "except  solvents  used  shall  be: 

(a)  Methyl  alcohol,  per  O-M-232,  Grade  A. 

(b)  Ethyl  alcohol,  per  0-E-00760,  Type  1,  Grad^  A. 

I 

(c)  Isopropyl  alcohol,  per  TT-I-735,  Grade  A.  . 

(d)  Three  (3)  parts  by  volume  of  isopropyl  alcohol,  as  specified  in  (c) 
above  and  one  (l)  part  by  volume  of  distilled  water." 

U.6.6  line  1,  delete  "phtodiode"  and  substitute  "photodiode" 

Rage  11 

lt.6.10,  lines  U  and  5,  delete  "20°C"  and  substitute  "25°C" 


.scs-5i  1 

AMENDMENT-3 


» 


*  it. 6. U  line  2,  delete  "one  angstrom"  and  substitute  "10  angstroms". 

*  it. 6, 5  line  3*  delote  "1  angstrom"  and  substitute  "10  angstroms". 

*  It. 6. 7  line  1,  delete  "150"  and  substitute  "100". 

* 

It. 6.8  line  1,  delete  "phtodiode"  and  substitute  "photodiode". 

Pa^e  11 

.lu6.10  lines  It  and  5,  delete  "20°C"  and  substitute  "25°C". 

*  6.1  insert  "V^r  reverse  breakdown  voltage"  after  Vp. 

*  6.1  for  Vr,  delete  "breakdown  voltage  (reverse)"  and  substitute  "reverse  voltage". 

Page  11 

*  Table  VI,  for  core  diameter,  delete  "125"  under  Min  column  and  substitute  "125" 
under  Max  column. 

Page  lit 

Fig.  1,  delete  ".205""  and  substitute  ".27"  max." 


NOTE:  The  margins  of  this  amendment  are  marked  with  an  asterisk  to  indicate 
where  changes  (additions,  modification::,  corrections,  deletions)  from 
the  previous  amendment  wore  made.  This- vine  done  as  .a  convenience  only 
and  the  Government  assures  no-  liability  whatsoever  for  any  inaccuracies 
in  these  notations.  Bidders  and  contractors  arc  cautioned  to  evaluate 
,  the  requirements  of  this  document  based  on  the  entire  content  irrespective 
of  the  marginal  notations  and  relationship  to  the  last  previous 
amendment. 


i  ■ 


1 


1  ^  - 

•  ELECTRONICS  COMMAND 
•  TECHNICAL  REQUIREMENTS 


SCS-511 

AMENDMEHT-3 

20  September  1976 

SUPERSEDING 

AMENDMENT-2 

U  August  1976 


LIGHT  EMITTING  DIODE  FCR  USE  IN  FIBER  OPTIC  COMMUNICATIONS 


This  amendment  forms  a  part  of  Electronics  Command  Technical  Requirements  SCS-511, 

IU  August  1975 


Page  7 

*  Table  HI,  Subgroup  2 ,  for  Reverse  breakdown  voltage,  delete  "3.0’'  under  Max 
"“column  and  substitute  "3.0"  under  Min  column. 

Table  IU,  Subgroup  3 .  under  Min  column  for  Spectral  width,  delete  "UO". 

Page  8 

*  Table  IV,  Subgroup  5.  under  Conditions  column,  delete  "85°C"  and  substitute  "25°C". 

Page  9 

Table  V,  Subgroup  2.  under  Details  column  for  Resistance  to  solvents,  add, 

"except  solvents,  used  shall  be: 

(a)  Kathy!  alcohol,  per  O-M-232,  Grade  4. 

(b)  Ethyl  alcohol,  per  O-E-OO76O,  Type  1,  Grade  A. 

(c)  Isopropyl  alcohol,  per  TT-I-735,  Grade  A. 

(d)  Three  (3)  parts  by  volume  of  isopropyl  alcohol,  as  specified  in  (c) 
above  and  one  (l)  part  by  volume  of  distilled  water. 11 

Page  10 

»  * 

1.6.1  add,  "except  solvents  used  shall  be: 

(a)  Methyl  alcohol,  per  O-M-232,  Grade  A. 

(b)  Ethyl  alcohol,  per  0-E-00760,  Type  1,  Grade  A. 

(c)  Isopropyl  alcohol,  per  TT-I-735,  Grade  A. 

(d)  Three  (3)  parts  by  volume  of  isopropyl  alcohol,  as  specified  in  (c) 
above  and  one  (l)  part  by  volume  of  distilled  water." 


\ 
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SOS-511 

AMENDMENT-? 


Page  lli 

Fig.  1,  delete  and  substitute  ".?7"  max." 


NOTE:  The  margins  of  thi3  amendment  are  marked  with  an  asterisk  to  indicate 
where  changes  (additions,  modifications,  corrections,  delations)  from 
the  previous  amendment  were  made.  This  was  done  as  a  convenience  only 
and  the  Government  assumes  no  liability  whatsoever  for  any  inaccuracies 
In  these  notations.  Bidders  aid  contractors  are  cautioned  to  evaluate 
the  requirements  of  this  document  based  on  the, entire  content  irrespective 
of  the  marginal  notations  and  relationship  to  the  last  previous 
amendment. 


Electronic  rad  comxaiid  scs-5n 

•  Technical  requirements  amendment  -  !. 

1?  m.-v/  ir?3 
Sl'PE.iSEPINO  AMENDMENT 
20  September  1976 

LIGHT  EMOTING  DICDE  TOR  USE  IN  EIDER 
OPTIC  COMMUNICATIONS 

This  amendment  Terms  a  part  of  Electronics  Research  and  Development  Technical 
Requirements  SCS-511,  llj  August  1975. 

Page  7 

TABLE  III,  Subgroup  2,  Output  optical  power  delete  "0.5  mw"  and  substitute 
"  .100  nw". 

Page  13 

Under  TABLE  VI  -  Fiber  Characteristics -add  heading  titled  "Nom"  and  make  the 
following  changes: 

Core  diameter  -  delete  "125"  under  Max  heading 
add  "55"  under  Non  heading 
add  "62.5"  under  Max  heading 

Cladding  diameter  -  delete  "150"  under  Kin  heading 

add  "125"  under  Nom  heading 

Protective  Jacket  diameter  -  delete  "1"  under  Min  heading 

delete  "mm"  under  Unit  heading 
add  "500"  under  Nom  heading 
add  "urn"  under  Unit  heading 

Bending  Radius  -  delete  "1.5"  under  Min  heading 
add  ""5"  under  Nom  heading 

Page  lh 

Replace  FIG  1  with  attached  FIQ  1  (AMENDMENT  -  ii). 


CORADCOM 

TECHNICAL  REQUIREMENTS 


SCS-511 
AMENDMENT  5 
23  Sep  1980 

SUPERSEDING  AMENDMENT  4 
12  May  1978 

LIGHT  EMITTING  DIODE  FOR  USE  IN  FIBER 
OPTIC  COMMUNICATIONS 

This  amendment  forms  a  part  of  Electronics  Command  Technical  Require* 
ments  SCS-511,  14  August  1975, 

Page  2 

3.2.4  line  2,  delete  "35  db"  and  substitute  "26db\ 

3,3.1  line  2,  delete  "hot  solder  dip1*  and  substitute  "gold  plated". 

Page  3 

3.4  line  (d ) ,  delete. 

Page  5 

4. 5. 2. 2  line  5,  delete  "1?"  and  substitute  "5%". 

Page  7 

TABLE  III,  Subgroup  2,  Peak  emission  wavelength,  delete  "830"  under 
Max  column  and  substitute  "890", 

TABLE  III,  Subgroup  2,  Output  Optical  Power,  delete  "0.5"  under 
Min  column  and  substitute  "Q,Q75", 

TABLE  III,  Subgroup  3,  Spectral  width,  delete  "4Q"  under  Min  column, 
delete  "45"  under  Max  column  and  substitute  "50", 

TABLE  III,  Subgroup  3,  Bandwidth,  delete  "44"  under  Max  Column. 

TABLE  III,  Subgroup  3,  Rise  and  fall  time,  delete  "10"  under  Min 
Col umn . 

Page  8 

TABLE  IV,  Subgroup  5,  under  Conditions  Column,  delete  "85°C"  and 
substitute  "25°C", 
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Page  9 


TABLE  V,  Subgroup  2,  under  Details  column  for  Resistance  to  solvents, 
add  "except  solvents  used  shall  be: 

(a)  Methyl  alcohol,  per  O-M-232,  Grade  A. 

(bl  Ethyl  alcohol,  per  0-E-0Q76Q,  Type  1,  Grade  A. 

(c)  Isopropyl  alcohol,  per  TT-I-735,  Grade  A. 

(d)  Three  (3)  parts  by  volume  of  isopropyl  alcohol,  as  specified 

in  (c)  above  and  one  (1)  part  by  volume  of  distilled  water." 

Page  10 

4.6.1  add,  "except  solvents  used  shall  be: 

(a)  Methyl  alcohol,  per  O-M-232,  Grade  A. 

(b)  Ethyl  alcohol,  per  0-E-00760,  Type  1,  Grade  A. 

(c)  Isopropyl  alcohol,  per  TT-I-735,  Grade  A. 

(d)  Three  (3)  parts  by  volume  of  isopropyl  alcohol,  as  specified 

in  (c)  above  and  one  (1)  part  by  volume  of  distilled  water." 

4.6.4  line  2,  delete  "one  angstrom"  and  substitute  "10  angstroms". 

4.6.5  line  3,  delete  "1  angstrom"  and  substitute  "10  angstroms". 

4.6.7  line  1,  delete  "150"  and  substitute  “100". 

4.6.8  line  1,  delete  "phtodiode"  and  substitute  "photodiode". 

Page  11 

4.6.10  lines  4  and  6,  delete  "20°C"  and  substitute  "25°C". 

6.1  insert  "V^r  reverse  breakdown  voltage"  after  Vg. 

6.1  for  V  ,  delete  "breakdown  voltage  (reverse}"  and  substitute 
"reverse  voltage". 

Page  13 

Under  TABLE  VI  -  Fiber  Characteristics  add  heading  titled  "Norn"  and 
make  the  following  changes: 
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Core  Diameter  -  delete  "125“  under  Max  heading 
add  "55''  under  Nom  heading 
add  "62.5"  under  Max  heading 

Cladding  diameter  -  delete  H150M  under  Min  heading 

add  “125“  under  Nom  heading 

Protective  Jacket  diameter  -  delete  “1“  under  Min  heading 

delete  “mm“  under  Unit  heading 
add  “500“  under  Nom  heading 
add  Mum“  under  Unit  heading 

Bending  Radius  -  delete  “1.5“  under  Min  heading 
add  “5“  under  Nom  heading 

Page  14 

Replace  FIG  1  with  attached  FIG  1  (AMENDMENT  5). 
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OF  CONTRACT 


l.  «UtNOM€NT  MOOIflC*nON  HO 


2,  CmCTIVt  0*Tt 


DAAB07-76-C-8135,  P00002  See  B1  k  19 


J  ISSUED  SY  CODE  [  W15BAY 

USACORADCOM,  Procurement  Directorate 
Proc  Div  D,  Ft.  Monmouth,  N.J.  07703 
Mr.  John  C.  Hunter/DRDCO-PC-D(HUN) 
(201)  532-1716 


CONTRACTOR 
NAME  AMO  AOOACS3 


3.  REQUISITION/PURCHASE  REQUEST  NO. 


6.  ADMINISTERED  8V  >f/o+rr  Mock  Si 


A.  PROJECT  NO  'If  m 


DCASMA,  Soringfield 
240  Route  22 

Springfield,  New  Jersey  07081 


FACILITY  COOl 


I  AMENOMENT  OF 
|  SOLICITATION  NO. . 


Laser  Diode  Laboratories,  Inc. 
1130  Somerset  Street 

SIT  New  Brunswick,  flew  Jersey  08901 


D  MODIFICATION  Of  nfl  AC 
CON  TRACT ‘OROER  NO.UOCfi 

DATED  _Z^Seo  30 


9.  THIS  SLOCK  APPLIES  ONLY  TO  AMENDMENTS  of  SOLICITATIONS 

Q  m.  miMmm  **««*.  forth  m  DkJCii  12.  The  nour  m)  date  specified  tor  receipt  a#  Often  Q  i  ertended.  Q  s  not  «t«MN. 

Offeror*  mutt  tcknowiedp  receipt  of  iihs  amendment  pnor  to  the  hour  end  date  specified  in  the  solicitation,  or  at  amended,  by  one  of  the  foHomnt  method*: 

(at  By  nymt  and  ratumwn___cop«eeofth«s  amendment;  ib>  By  acxnpmedRmf  receipt  of  this  amendment  on  eechoapy  of  the  offer  submitted:  y<cj  By  separate  letter  or  tMegamwhchifKaudese/efarencew 
the  soncrteben  and  amendment  nunen  FAILURE  OF  YOUR  ACKNOWLEDGMENT  TO  BE  RECEIVED  AT  THE  ISSUING  OFFICE  PRIOR  TO  THE  HOUR  AND  DATE  SPECIFIED  MAY  RESULT  IN  REJECTION  OF 
YOUR  OFFER  if.  fry  wttue  of  ffwa  amendment  you  oaewe  to  cnenie  an  offer  already  submitted.  such  chant*  may  ptmaot  by  ttfeyim  or  letter.  pnnndedsucMetiBmw  or  letter  makes  reference  to  the  solicitation  and 
ttwa  amendment,  and  ■*  recanted  ono r  to  the  opemnf  nour  and  date  specified. 


U.  THIS  BLOCK  APPLIES  ONLY  TO  MODIFICATIONS  OF  CONTRACTS/OROERS 
(•)  □  Thta  Chenae  Omar  ■«  i»mo  nursuare  tn  _  __  — 


The  Chenpee  set  forth  m  Mock  12  are  made  to  the  above  numbered  contract/order 

(b)  □  The  above  numbered  oontract/order  i*  modified  to  reflect  the  ednwmttratn*  chan ft*  (such  aa  chan  pas  in  oeymg  office,  aporapnetnn  data,  etc.)  set  forth  m  Mock  12. 

jo  t>.m  tunnennua  * entered  imp  at  Changes  Provision^  Suhsect ion _ I — 2  nf  the  contrail 

it  modifiee  the  above  numbered  contract  a*  sat  forth  m  Mock  12. 


12.  DESCRIPTION  OF  AMCNOMCNT/MOOIFICATION 

PROJECT:  MANUFACTURING  METHODS  AND  TECHNOLOGY  PROGRAM  OF  LIGHT  EMITTING  DIODE  FOR  USE 
IN  FIBER  OPTIC  COMMUNICATIONS. 


PART  II,  THE  SCHEDULE,  SECTION  E  is  amended  as  follows: 

Add  SLIM  0001 AD  to  SUPPLIES/SERVICES 

"0001AD  Twenty-five  (25)  each  Light  Emitting  Diode 
LDL  Part  No.  IRE  161 


No  Cost" 


Eicm  a*  provided  harem,  an  terms  a-:  conditions  of  the  document  referenced  m  Mock  S.  as  Heretofore  cnanfed.  remain  uncnanfto  and  >n  hill  'orce  ana  affect. 


Q  fi0T  9EQUlRED  09  -ONTRACTOR/OFPEROP  IS  REQUIRED  TQ  SIGN  'HiS  DOCUMENT  AND  RETURN  1 _ XHB  TQ  ISSUING  OFFICE 


l*  NAME  OF  CONTRACTOR/OFFEROR 


17  UNITED  STATES  OF  AMERICA 


Signature  of  oereon  author  red  to  vtRi) 


’Sitneture  of  Convactinf  Officer) 


19  NAME  AND  TITLE  OF  SIGNER  >T*v  or  pnmt 


16  DATE  SIGNED  j  IB.  NAME  OF  CONTRACTING  OFFICER  ,  Up* .»  pm wi 


i  JOSEPH  E.  FEEMEY 


2>.Ci  3B 


*u.  S.  AOVlNNMtNt  eniNT'we  OPTICS;  *  ITN  >247*0  •• 
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II 

PART  II,  THE  SCHEDULE,  SECTION  F,  Description/Specifications,  is  amended  as  follows: 

1.  Subsection  F.2,  Specifications/Drawings  Listing  -  ADD  the  following  Amendment 
to  SCS511: 


"Amendment  5  to  SCS511  dated  23  September  1980". 

2.  Subsection  F.48,  Subparagraph  6  -  Delete  this  paragraph  in  its  entirety  and 
substitute  the  following: 

"6.  Additional  Confirmatory  Sample  Test  Requirements : 

Twenty-five  (25)  Confirmatory  Samples  will  be  subjected  to  a 
2000  Hour  Life  Test.  Upon  completion  the  samples  will  be 
retested  in  accordance  with  Table  II.  The  Life  Test  and 
Table  II  (Retest)  data  will  be  incorporated  into  the  Final 
Report.  The  Life  Test  samples  shall  be  shipped  to  the 
Government  upon  completion  of  tests." 

3.  Add  the  following  subparagraph  to  SECTION  F: 

"F. 50  FINAL  REPORT  -  SUPPLEMENTAL  INSTRUCTIONS 

The  Final  Report  shall  be  prepared  in  accordance  with  the 
requirements  as  specified  by  CDP.L  C0Q3.  In  addition,  the 
report  shall  contain  an  Executive  Summary,  Pilot  Line  Rate 
Data,  and  Life  Test  Data." 

Ill 

PART  II,  THE  SCHEDULE,  SECTION  H,  Deliveries  or  Performance: 

DELETE  the  contents  of  this  Section  in  its  entirety  and  SUBSTITUTE  the  following: 


CLIN/SLIN 

ITEM 

DELIVERY  DATE 

000 1AA 

Engineering  Samples 

Total  52  ea  (Lot  1,2, 3, 4) 

Received  &  Accepted 
Oct  1978 

000 1AB 

Confirmatory  Samples 

25  each  (Lot  1) 

21  Nov  1980 

25  each  (Lot  2 ) ( Li f e  Test 
Units) 

Not  Later  Than 

27  Feb  1981 
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REVISED  DELIVERY 

OR  PERFORMANCE  SCHEDULE  ('Cont} 

CLIN/SLIN 

ITEM 

DELIVERY  DATE 

0001 AC 

Pilot  Run  Samples 

250  each 

16  Jan  1981 

0001AD 

Light  Emitting  Diode 

25  each  LDL  Part  N-IRE1C1 

Not  Later  Than 

27  Feb  1981 

0002/A001 

PERT 

Received  &  Accepted 

0003/8001 

Engineering  Sample  Test  Report 
(For  Lots  1,2,3,41 

Received  &  Accepted 

0003/B002 

Confirmatory  Sample  Test  Report 

(For  Lots  1  &  2  except  Life  Test) 

Received  S  Accepted 

0004/ C001 

Monthly  Technical  Reports 

Reports  for  Oct  1976  thru  Sep  198Q 

Received  &  Reviewed 

Oct  1980  Report 

Nov  1980  Report 

Dec  1980  Report 

Not  Later  Than 

10  Nov  1980 

Not  Later  Than 

10  Dec  1980 

Not  Later  Than 

10  Jan  1931 

0004/ C002 

Quarterly  Reports 

Reports  for  Dec  1976  thru  Aug  1980 

Received  &  Reviewed 

Oct  1980  Report 

Not  Later  Than 

10  Nov  1980 

0004/ C003 

Final  Report 

Draft 

Final 

14  Nov  1980 

27  Feb  1981 

0004/ C0Q4 

General  Report  -  DELETED 
(Incorporated  as  "Executive  Summary 
in  Final  Report) 

0004/ COOS 

Pilot  Line  Rate  Report  -  DELETED 
(Incorporated  in  the  Final  Report) 

-- 
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REVISED  DELIVERY  OR  PERFORMANCE  SCHEDULE  (Cont) 


CLIN/SLIN 

ITEM 

DELIVERY  DATE 

0005/ D001 

Test  Plan  CConf irma to ry  Samples) 

Received  S  Accepted 

0006 

Production  Capability  Demonstration 

11  Feb  1981 

Draft  Invitation  Letter 

Industry  Invitation  Letters 
(Mailed  By) 

12  Dec  1980 

16  Jan  1981 

0007/ E001 

Production  Capability  Demonstration  Plan 

Draft 

Final 

12  Dec  1980 

16  Jan  1931 

0008AA 

Life  Tests 

Completion  Mot  Later 

Than  20  Feb  1981" 

IV 

PART  II,  THE 

SCHEDULE,  SECTION  I  -  Inspection  and  Acceptance 

DELETE 

the  contents  of  this  Section  in  its  entirety  and 

SUBSTITUTE  the  following; 

'1.14  INSPECTION  AND  ACCEPTANCE 

CLIN/SLIN 

ITEM 

FINAL  INSPECTION/ACCEPTANCE 
PERFORMED  BY;  * 

0001AA 

Engineering  Samples 

Received  &  Accepted 

000 1AB 

Confirmatory  Samples 

Lot  1 

Lot  2  (After  Life  Test) 

DELNV-L 

DELNV-L 

0001 AC 

Pilot  Run  Samples 

250  each 

DELNV-L 

0001 AD 

Light  Emitting  Diode 

25  each 

DRDC0-C0M-RM-1 

0002/ A001 

PERT 

Received  &  Accepted 
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INSPECTION  AND  ACCEPTANCE  (Cont) 


CLIN/SLIN 

ITEM 

FINAL  INSPECTION/ACCEPTANCE 
PERFORMED  BY:  * 

0003/ BOO 1 

Engineering  Sample  Test  Report 

Received  4  Accepted 

0003/ B002 

Confirmatory  Sample  Test  Report 

Received  &  Accepted 

0004/ C001 

Monthly  Technical  Reports 

Oct/f'ov/Dec  1980  Reports 

DELNV-L 

0004/ C002 

Quarterly  Reports 

Oct  1980  Report 

DELNV-L 

0004/C003 

Final  Report 

Draft 

Final 

DELNV-L 

DELNV-L 

0005/ D001 

Test  Plan  (Conf irmatory  Sample) 

Received  &  Accepted 

0006 

Production  Capability  Demonstration 

Draft  Invitation  Letter 

DELflV-L 

DRDCO-PC-D 

0007/E001 

Production  Capability  Demonstration  Plan 
Draft 

Final 

DELNV-L 

DELNV-L 

0008AA 

Life  Tests 

DELNV-L 

♦Responsibility  codes  used  are  not  to  be  construed  as  full  address  identifiers.  Full 
addressees  and  "SHIP  TO"  data  cited  below. 


Verification  of  the  capability  of  the  contractor  to  fabricate  the  devices  at  the 
specified  rate  for  the  pilot  run  will  be  performed  at  the  factory  of  the  contractor 
during  performance  of  the  pilot  run  by: 

♦DELNV-L  and/or  DRDC0-C0M-RM-1 

Inspection  and  Acceptance  of  the  Devices  under  SL IN  OOOJAC  (pilot  run)  will  be  performed 
at  the  factory  of  the  contractor  by: 

♦DCASMA 
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INSPECTION  AND  ACCEPTANCE  (Cont) 

Inspection  and  Acceptance  of  SLIN  00Q8AA  will  be  performed  at  the  factory  of  the 
contractor  by: 


♦DCASMA  and/or  DRDC0-C0M-RM-1 

Final  Inspection  and  Acceptance  of  the  Production  Capability  Demonstration,  CLIN  0006, 
will  be  made  at  time  of  demonstration  by: 

♦DELNV-L  and/or  DRDC0-C0M-RM-1  and/or  DRDCO-PC-D 

Location  of  demonstration  will  be  as  mutually  agreed  by  the  contractor  and  the  Contracting 
Officer  prior  to  Invitation  Letter  issuance. 

Address  listings  with  "SHIP  TO"  or  "MARKED  FOR"  data  shall  be  used  when  shipping  hardware 
or  software  (data)  items. 

For  Code  DELNV-L: 


SHIP  TO: 

Property  Officer,  USA  MERADCOM 
Bldg  335 

Fort  Belvoir,  VA  22060 

MARKED  FOR: 

Commander 
USA  ERADCOM 

ATTN:  DELNV-L  (Mr.  Skeldon) 

Fort  Belvoir,  VA  22060 

For  Code  DRDC0-C0M-RM-1: 

Commander 
USA  CORADCOM 
CENCOMS 

ATTN:  DRDC0-C0M-RM-1  (Mr.  L.  Coryell) 
Fort  Monmouth,  New  Jersey 
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INSPECTION  AND  ACCEPTANCE  (Cont) 
For  Code  DRDCO-PC-D: 


Commander 

USA  CORADCOM 

Procurement  Directorate 

ATTN:  DRDCO-PC-D  (Mr.  J.  C.  Hunter) 

Fort  Monmouth,  New  Jersey  07703 

For  Code  DCASMA : 

DCASMA,  Springfield 
240  Route  22 

Springfield,  New  Jersey  07631 
ATTN:  DCRNGSCC-S4  (Mr.  J.  fiartorano) 

Contract  DAAB07-76-C-0040H 

V 

PART  II,  THE  SCHEDULE,  SECTION  K,  CONTRACT  ADMINISTRATION  DATA,  is  amended  as  follows 

i  1.  Subsection  K. 1  -  PLACE  OF  PERFORMANCE,  subparagraph  1,  DELETE  in  its  entirety  and 
[  SUBSTITUTE  the  following: 

|  "1.  The  work  called  for  herein  will  be  performed  by  the  contractor  at  the 

following  locations: 


ITEM  NO. 

LOCATION  OF 

All 

Final  Manufacture 

Packaging  and  Packing 
Shipping  Point 

New  Brunswick,  New  Jersey  08901 
New  Brunswick,  New  Jersey  08901 
New  Brunswick,  New  Jersey  08901 

Producing  Facilities 
Locations 

Laser  Diode  Laboratories,  Inc., 
1130  Somerset  Street 

New  Brunswick,  New  Jersey  08901 

i 


i 

i  -  140  - 


Owner 


105  Forrest  Street 
Metuchen,  New  Jersey  08817 
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PLACE  OF  PERFORMANCE  (Cont) 


Contractor's  office  which  will  receive  payment,  supervise  and  administer  the  contract: 

1130  Somerset  Street 

New  Brunswick,  New  Jersey  08901" 

2.  Subparagraph  K.2,  subparagraph  a.,  DELETE  in  its  entirety  and  SUBSTITUTE  the  following: 

"Name:  John  C.  Hunter 

Organization:  USA  C0RADC0M 

Procurement  Directorate 
Attn:  DRDCO-PC-D(HUN) 

Fort  Monmouth,  New  Jersey  07703 


Telephone  No.:  (201)  532-1716/3306 
Autovon  No.:  992-1716/3306" 

VI 


PART  IV,  SECTION  M,  is  amended  as  follows: 

1.  DD  Form  1423  Data  Requirements,  pages  58  throunh  62  revised  -  copies  attached. 

2.  Add  to  List  of  Documents  "Amendment  5  to  SCS511,  dated  23  Sep  1980"  (copy  attached). 

VII 

The  consideration  for  this  extension  in  delivery  is  the  additional  tasks  required  to 
fabricate  CLIN  0001AD  items. 


VIII 

PCO  responsibility  for  this  contract  has  changed  as  follows: 

FROM:  Stephen  L.  Thacher 

Major,  Signal  Corps 
DRSEL-PC-C-CS-2 (THA) 

Phone  (201)  532-3506 

TO:  Joseph  E.  Feeney 

Contracting  Officer 
United  States  of  America 
Phone  (201)  532-1716 
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rx 

Inclusion  of  the  above  changes  shall  be  at  no  additional  cost  to  the  Government.  All 
other  terms  and  conditions  of  this  contract  remain  unchanged  and  in  effect. 


APPENDIX  C 


DISTRIBUTION  LIST 


i 

f 


► 


RCA  Laboratories 
David  Samoff  Research  Center 
Princeton,  NJ  08540 
ATTN:  Dr.  M.  Ettenberg 

Rockwell  International 
1049  Caraino  Dos  Rios 
PO  Box  1085 

Thousand  Oaks,  CA  91360 
ATTN:  Dr.  P.D.  Dapkus 

TRW 

Technology  Research  Center 
2525  East  El  Segundo  Blvd 
El  Segundo,  CA  90245 
ATTN :  H.D.  Law 

Varian 

Central  Research  Laboratories 
611  Hansen  W*y 
Palo  Alto,  CA  94302 
ATTN:  Dr.  R.  L.  Bell 


Reliability  Analysis  Center 
ATTN:  RBRAC  (Mr.  I.  Krulac) 

Griffiss  AFB,  NY  13441 

Commander,  Rome  Air  Development  Center 
ATTN:  RADC/DCCT  (Mr.  P.Sierak) 
Griffiss  AFB,  NY  13441 


Commander 

ERADC0M,  NV  &  E0  Laboratory’ 
ATTN:  DELNV-L  (Mr.  M.  Ske’ldon) 
Fort  Belvior,  VA  22060 
(8  CCfnWj) 

Commander 

Naval  Ocean  Systems  Center 
ATTN:  Dr.  H.  Weider  (Code  922) 
San  Diego,  CA  92152 

Lasertron,  Inc 
8  Alfred  Circle 
Bedford,  MA  01T30 
ATTN:  Dr.  J.l.  Hsi-ih 


Tri-Tac  Office 

ATTN:  TT-DA  (Mr.  C.  Arnold) 
Fort  Monmouth,  NJ  07703 


Advisory  Group  on  Electron  Devices 
ATTN:  Secy,  Working  Group  D(Lasers) 
201  Varick  Street 

Commander  New  York,  NT  10014 

US  Army  Satellite  Communications  Agency 


Fort  Monmouth,  NJ  07703 
ATTN:  DRCPM-SC-3 

Commander 

US  Army  Avionics  Research  and 
Development  Activitv 
ATT,’:  DAVAA-D 
Fort  Monmouth,  NJ  07703 

ITT  Electro-Optical  Products  Div 
7635  Plantation  Road 
Roanoke,  YA  24019 
ATTN:  Mr.  F..  Me  Dev  1st 


Hughes  Aircraft  C, ■ 

Tucso  ■  c  vs  tens  F.nerg.  Dent. 
PC  Box  b-  . 

Tucson,  A Z  65734 
AT". N :  Mr.  D.  Fox 


Raytheon  Company 

Communications  Systems  Directorate 

Equipment  Division 

528  Boston  Post  Road 

Sudbury,  MA  01776 

ATTN:  Mr.  T.  Kelly 


General  Optronics  Corp 
3005  Hadley  Road 
South  Plainfield,  NJ  07080 
ATTN:  P.W.  Hank in 

Motorola,  Inc. 

High  Frequency  and  Optical  Products  D 
5005  East  McDowell  Road 
Phoenix,  A Z  85008 
ATTN:  J.C.  Herman 


The  Plessey  Company,  LTD 
Allen  Clark  Research  Center 
Caswell,  Towcester 
Northants,  England  NNIS. 
ATTN:  R.  Davis 


f 


Osman  dor 

Naval  Oc par.  Systems  G_ntar 
Odde  440i' 

San  Die  ;r .  CA  92152 
Attn:  Mr.  F-  Lebduska 


armandor 

Naval  Divan  Sxttens  Cent  or 

Attn:  Library 

San  Dieoo,  92132 


Harris  Govemo.  r.t  Comr.  Systems  Pi v . 
P.C.  3cx  37 
Meibom,,.,  FL  329 Cl 
A.ttn:  Mr.  R.  Printer 

ITT  Defense  2c: -ns 
492  River  Rose 
.‘•■Utley,  NJ  371  JO 
Attn:  Dr.  ?.  Eroeisre 

(JTE  Products  Corp 

Cnrrrni  cations  ?ysv-T.  Divisic.  : 

139  P  Street 

Nc-edharn  Heights,  MA  C2194 


Cortrander 

Naval  Avionics  Facility 
Code  D831 

Indianapolis,  IN  46218 
Attn:  Mr.  R.  Katz 


Mitre  Corp. 

P.C.  Box:  20? 
Bedford,  MA  01732 
.lit iv  Mr.  R.  Hazel 


V 

Nat_::\al  Sir  ecu  of  Standard? 

Elect  rcmucnttic  Tech  Div 
ncuiuer.  CC-  SC  303 
Attn.  pr.  6-.  Day 

Defense  Logistics.  Agency 
Attn:  DESC-I>TT  IMr.  A.  Hudson ; 
Dayton ,  OH  45444 

Cmtandjr 

Air  Fore:  Avionics  Laboratory 
Attn:  AFAL/AAD-2  (M”.  K.  Trrrnbie) 
Wricf.t-PattorsonAFB,  OH  45*33 


CDR,  US  Amy  Signals  Worf.ire  Hb 
Attn :  DELSVr-OS 
Arlington  Hall  Station 
Arlington,  VA  22212 

(DR,  US  Arm'  Signals  War: am  Ion 
Attn:  DELS'.v-Al' 

Arlington  Hall  Station 
Arlington,  VA  22212 

Germander 

US  Army  logistics  'Jen ter 

Attn:  ATCL-MC 
Ftert  lee,  VA  21221 

Contender 

US  Arm-  Training  &  -ax;" me  Cnrci 

Attn :  AT2D-TT.3 

Sort  Monroe,  VA  23651 

Carmander 

US  Arm-  Training  l  Dec  mine  Gxr.mi 
Attn:  *  ATCD-TM 
.Sort  Sfcnroe,  VA.  23651 

JJASA  Scientific  &  Tech  Info  Facility 
BaitinoreA.'ashincton  Inti  Airoort 
P.0.  Dox  E751 
Saltimcm,  SD  21240 


Corn  ran;..' r 
UAADCO:: 

Sort  NJ  07:03 

Attn:  L'OJ.T'-  D 

Conrrar.ner 
ERADCtf  : 

SOrt  Morrroutii,  NJ  07  7C3 
Attn:  Pr.-Srv-!.-S 

Gonranuer 

CECO/A 

Port  Murnouth,  NJ  07 7C  3 
Attn:  DRSEL-COM-D 


CDR,  US  Amy  Research  Office 
Attn :  DR5CRD-IP 
?.0.  Box  12211 

Ftesearch  Triangle  Park,  NC  27709 
Director 

N.S.  Amy  Material  Systems  Analysis  Actr. 
Attn:  DRXSY-MP 

Aoerdeen  Proving  Ground,  MD  21005 

Advisory  Group  in  Electron  Devices 
201  Van ck  Street,  9th  Floor 
New  York,  NY  10014 


Gatmanaer 
CE  COM 

Port  Mnnrouth ,  NJ  077 03 
Attn:  OASSl-SEl 


Cfcmender 

C£CC/M 

Fort  Monmoutli,  NJ  07703  ^ 

ATTN:  DRSEL-COM-RM-1  (Alt  L  CotV^lj) 
(  8  eppies) 


9 


DU'i-.-uTJL'i'ia.  LTS. 


Defense  Technical  Information  Center 

Attn:  ErnC-TCA 
Cameron  Station  (Building  5) 
Alexandria,  VA  22314 
(12  Copies) 

Director 

National  Security  Agency 
Attn:  TDL 

Rart  George  G.  Meade,  MD  20755 

Cbde  R123,  Tech  Library 
DCA  Defense  Conn  Engrg  Ctr 
1860  Wiehle  Avenue 
Iteston,  VA  22090 

Defense  Gomuni ca to o: is  A cency 
Technical  Library-  Center 
Code  205  (P.A.  Tolovi) 

Washington ,  DC  20305 

Office  cf  Naval  research 
.Code  427 

Arlington,  VA  22217 

GIDE?  Engineering  i.  Support  Dept. 

IE  Section 
P.O.  Box  398 
Norco,  CA  91760 

CDR,  MIC0M 

Bedstone  Scientific  L~fo  Center 
Attn:  Chief,  Document  Section 
Redstone  Arsenal,  AL  35809 

Gtrnender 
HQ  Fort  Jiuachuca 
Attn:  Technical  Refer ana?  Div 
Fort  Huachuca,  A2  95613 

Ocrrander 

US  Army  Electronic  Proving  Gru-.-vi 

Attn:  STffiP-MT 

Fort  Huachuca,  ,V.  35613 

COrrmander 

USAS A  Test  &  Evaluation  Center.- 

Attn :  LWCDR-T 

Fbrt  Huachuca,  A2  536 i 3 


Director 

Naval  Ii'so..rai  Laboratory’ 

Attn:  Cooe  2627 
Washington,  DC  20375 

Otrxwid,  Control  i  Cotmimcations  Div. 

Development  Center 
Marine  Corps  Development  L  Ecv’O  Cine 
Quantico,  VA  22134 

Naval  Tteleccranunications  Corrv=.nd 
Tecnnical  Library,  Code  91— 

44C1  Massachusetts  Avur.ue,  NV 
Washington,  DC  20390 

Rare  Air  Development  Center 
Attn:  Docvrer.ts  Library  ’TIL"' 
Griffiss  AFS,  N’.Y.  13441 

HCOA  ( DAMP-AFP/DR .  F.D.  V-aroeranu) 
Washington,  D2  20 3 1C 

Director 

US  Army  Ihrra.n  Lrgmeerinc  Lie*- 
Aberdeen  Prcv—na  Ground,  ,,C'  C 1 C T 5 

CDR,  AVRATCOm 
Attn:  D^t'AV’-C 
P.O.  Box  209 
St.  Louis,  M0  63166 

Director 

Joint  Con*'  Office  (TRI-TAC) 

Attn:  IT- AD  'Tech  Doc1.:  Con) 

Fort  Monmouth,  N.'  07703 

Dir., US  .Arm’  Air  Mobility  Fir  Lai, 
Attn:  T.  Gossett ,  Bldg.  2C,r-c- 
NASA  Ares  Rei-earch  Center 
Moffett  Field,  CA  94035 

•OQA  (DAM)  -TV£) 

Washing t  zr  DC  10310 

nrp’ity  fa-  Science  &  Tbchnolegy 
. ' f  f o.  ,  \  :  •  i  s  t  Dec  Air’y 
w.»  ihiri  ;t  r  I C  203 10 

OLTTTnai  .dt* : ,  L-RCCV*. 

Attn :  PRTIF. 

5031  Eiscrbowvr  Avenue 
Alexandria,  '  A  22333 


t* — tr—rrswi-  • 


END 

DATE 

FILMED 

8-81 

DTIC 


